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Synthetic Bibliography 


With special reference to the History of Science. 


The following notes have been written, chiefly for the use of the 
readers and collaborators of Isis, as a contribution to the solution of 
this practical problem : « How to prepare a good bibliography of the 
history of science?» It is clear however that they may also help to 
solve other similar problems, or the more general one : « How to 
prepare a good encyclopaedic bibliography? » 

(1) Definitions. — I propose to call analytic bibliography, that which 
is purely descriptive and whose object is chiefly to identify with cer- 
tainty each bibliographic unit and to make a first classification, such 
as is embodied in the Decimal System for instance, of all the materials 
at hand. I propose to call synthetic bibliography, one which goes 
beyond this descriptive stage and attempts a judgment and a deeper 
classification, based upon a first hand study of the contents of each 
unit. It is clear that both analytic and synthetic are relative terms; a 
bibliography can be analytic or synthetic in an infinite number of 
degrees. 

(2) Analytic bibliography has been carried on to a high stage of per- 
fection by the best American libraries. Their catalogue cards are 
models of objective and extrinsic description. The task of preparing 
these cards and classifying them is not by any means as simple as a 
superficial observer may think. For example, the correct way of 
stating the name of the author, of transliterating titles written in 
other alphabets, of quoting the place and date of an edition, the 
number of its pages and plates, is not always easy. There are many 
pitfalls which the apprentice must learn to avoid. Yet all these diffi- 
culties can be solved by the application of rules, which however 
numerous are not hard to understand. The leading libraries have 
published elaborate codes of these rules, and are improving them all 
the time. The classification of the cards, that is, the determination 
of the subject words under which they should be indexed and of the 
cross references which should send the readers back to them, is even 
more difficult. Yet this also is chiefly a matter of routine, the appli- 
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cation of the many rules involved requiring not more than ordinary 
common sense and a moderate amount of encyclopaedic knowledge. 
The result of this analytic work is not simply the production of 
library cards, but also of many other publications. However, most 
of these are nothing but collections extracted from one or more 
library catalogues and published in book form. As examples of ana- 
lytic bibliography | might quote the remarkable publications of the 
Library of Congress and of The John Crerar Library and also the 
Catalogue of Scientific Papers compiled by the Royal Society and the 
International Catalogue of Scientific Literature. The aim of all these 
publications is to offer lists as accurate and complete as possible, but 
in which every bibliographic item is placed on the same level. No 
attempt is made to distinguish between what is important or trivial, 


good or bad. 


(3) Insufficiency of analytic bibliography. — Important, indispensable 
as these compilations are, they are and will become more and more 
insufficient. Scientific literature is suffering from two terrible 
diseases which are gaining ground every day: overproduction and 
unnecessary disintegration or crumbling. Overproduction is largely 
due to publishers and editors, who as soon as a topic becomes 
popular, cause a large amount of duplicate work to be devoted to it. 
The cost of printing and the fortunate fact that most scientific books 
do not pay, check overproduction to a certain extent, yet that hardly 
affects government institutions and universities some of which seem 
to believe that their usefulness will be measured by the number and 
the size of their publications. Besides, when economic conditons 
oblige publication to be restrained, it is not as a rule the worst and 
the least useful works which are sacrificed, because many of the men 
who have to decide which are worth publishing or not, are incom- 
petent, and also because of the lack of adequate criticism, or to put 
it in another way, the indifference of the public. 

I should not forget to mention a more fundamental cause of over- 
production, although it affects more the total literary production, and 
relatively less the purely scientific literature, — that is the very exist- 
e nce of printing plants. Each plant must be kept working full time 
and that is only possible when a superabundance of manuscripts is 
always athand. From this point of view, | am satisfied that the most 
effective way of checking the overproduction of books would be to 
reduce the number of the book-printing establ/shments. Their total 
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output and their output in certain classes of work might also be 
regulated without involving any sort of censorship. 

Crumbling on the other hand, is encouraged by a false conception 
of specialization. Many authors, not only the younger ones, take 
specialization to mean that any result however trifling and provisional 
should be the subject of a separate paper. A botanist recently 
remarked 

“It must be obvious to most of us that our literature is crowded 
with the records of incompetent investigations. Not all who develop 
a technique are able to be independent investigators. They belong 
to the card catalogve class. They are not even able to select a 
suitable problem. We are too familiar with the dreary rehearsal of 
facts that have been told many times, the only new thing, perhaps, 
being the material used; and even then the result might have been 
foretold.” Similar remarks might be made about any department of 
knowledge, but none is more crowded with bad reports of silly 
investigations than the History of Science. Some authors seem to 
have a real genius for disintegration. They find pleasure only in 
infinitesimal subjects. Some (I could easily quote names, but it 
would not serve my purpose any better to chagrin these otherwise good 
people) not only publish articles on the pettiest items, but they go so 
far as to print the tiniest chips of their studies, however incongruous 
they may be. I assume they mean well. Yet think of the inextricable 
confusion which would arise if every scholar were to do the same. 
A great deal of crumbling is also caused by vanity. An author allows 
himself to publish immoderately because of the excessive importance 
he attaches to his smallest findings. Another is forever publishing 
short communications to keep himself in the limelight. He believes 
that an interminable list of publications will increase his prestige and 
possibly foster his academic advancement. The saddest part of it is 
that he is not entirely wrong in believing so. 

If these infinitesimal and immature publications were entirely 
worthless, one might throw them away and forget all about them. 
But the trouble is that none of them is entirely worthless; all deserve 
to be recorded somewhere. There is always reasonable hope of 
finding even in the crudest of them some precious material. Hence 
we are doomed to drag them along in our bibliographies, forever and 
ever. Another reason for quoting them all is that it is only fair to 


(*) John M. Coulter in Science, vol. 51, p. 6. 
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give a chance to everybody and to publish at least the title of every 
paper however hopeless it may seem. This entirely justifies such an 
immense and ruinous publication as the International Catalogue of 
Scientific Literature. Time and money should not be spared to 
make sure that nobody be forgotten, who deserved however little to 
be known. 

Yet it is clear that some antidote must be found. It is already easy 
enough to compile bibliographical lists of discouraging length on 
almost any subject, and as production increases at an accelerated rate 
one can not help asking oneself, — how long will these lists be in the 
future? To the novice, such lists are more bewildering than helpful, 
and they are apt to become really detrimental. What are we to do? 
Of course a system of scientific censorship is unthinkable beyond the 
limited realm of spontaneous and private endeavour. I see then only 
two ways out. The first is a preventive measure — moral pressure, 
to which I shall come back presently. The other, a remedy or shall 
we say, a palliative, — critical and selective bibliography. Apart 
from the complete lists, wherein all the items are put on the same 
level (and this can but mean : wherein the best are lost in the over- 
whelming mediocrity) there must be some select lists from which the 
deficient materials are as far as possible excluded or at least in which 
the best are given due prominence. 

To show more concretely the injustice and the misleading nature 
of analytic bibliography untempered by criticism, let me quote an 
imaginary but very plausible exarnple. The two famous historians, 
Jack and Joun, have spent twenty years of their lives studying the 
development of physical theories. Jack has prepared quietly and 
steadily a “ History of Physics ”, which he was able to publish at the 
end of the twenty years. When it appeared the crowd of scholars 
paused for a moment and one could hear a ripple of applause. 
It was truly a monument of industry, intelligence and devotion. — 
Joun has preferred to publish the results of his studies in the shape 
of fragments and in the course of those twenty years he has given out 
not less than a thousand papers, — some long, some short, some very 
short indeed, but none of them insignificant. The aggregate of these 
papers scattered among more than fifty different periodicals is also a 
history of physics, but of course with many gaps and without 
connection and proportion between the parts. Moreover very few 
students have at hand the whole of Joun’s writings, and for the average 
reader many of them have become practically inaccessible. It is clear 
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that Jack has achieved far more than Joun, for he has not only carried 
on the same investigations (*) but besides he has taken considerable 
pains to reassimilate all of the materials obtained and to build out of 
them a complete, coherent and harmonious whole, Joun is simply a 
collector and polisher of materials; Jack is that too, but furthermore 
he is a builder. Now in an analytic bibliography of the history of 
physics, Joun would be quoted a thousand times and Jack but once, 
and I may add that while the average space given to one of Joun’s titles 
is about three lines, it takes less than two lines to quote Jack’s solitary 
book. Don’t you see the injustice and the stupidity of it? Injustice 
to Jack and Jonn and source of confusion to the reader. Many know 
Joun, who has stood signalling in their path for twenty years; they 
hardly know Jack, especially if they were absent when his book 
appeared. 

The aim of synthetic bibliography is to make Jack better known, 
that is to increase not only his fame but the practical value of his 
work, — while giving sufficient credit to Joan. And mind you, I have 
assumed that Joun too was an expert scholar, and that nothing of 
what he wrote was insignificant. Just imagine the injustice and the 
confusion caused in the far more numerous cases when Joun is simply 
a mediocre creature, suffering from an excessive literary pruriency! 
It is horrible. 

It is necessary to insist on the importance of the moral education 
of young scholars, as the only preventive measure. This part of their 
education is too often neglected. For one thing, many teachers are 
too mediocre themselves to impart it : how could they give a counsel 
of abnegation and silence when they chemselves come out in print far 
more often than they should? Indeed, instead of checking premature 
publication they are often the very instigators, the real culprits. They 
have a notion that the more their students publish, the greater will 
be their own renown. This notion is wicked, but not incorrect. It 
should be the duty of any teacher to insist upon the moral responsi- 
bility incurred by anyone who publishes anything. He should explain 
repeatedly to his pupils that in the last analysis the number of a 
man’s publications is of very little account, and that, if inordinate 
and premature writing may bring him some temporary advantage, it 


(*) It must be noted that he has been able all the time to take advantage not 
simply of his own but also of Jonn’s results. By the way, Jack is the only man, 
but Jonn, who has a complete collection of the latter’s papers. 
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is bound to cause him permanent harm. The fame of a scholar.rests 
ultimately upon the quality of his work, not its quantity, and even 
more upon the value of his inspiration. Socrates did not write 
anything. The teacher should urge his pupils not to be too anxious 
to publish whatever they may discover, but to wait and think, to let 
the subject grow and mature in their own minds, to submit it to their 
friends and to invite in any possible way preventive criticism. 

The purpose of critical bibliography is to make a first sifting of the 
materials; not so much to discard indifferent work as to focus the 
attention upon the best. Its unremitting exercise will surely if slowly 
thwart bad and immature publication. 


(4) Synthetic Bibliography. — The purpose and nature of synthetic 
bibliography, as opposed to analytic bibliography, has been made 
sufficiently clear in the preceding chapter. It must be selective, cri- 
tical and constructive. — In this section, | propose to explain briefly 
how such synthetic bibliography should be organized ; in the following 
one the application of these ideas to the particular bibliography 
included in Jsis will oblige me to go into some practical details. 

First of all, a common objection must be met. It is often said that 
a real scholar does not need any bibliography because he knows it. 
It is true that a mature scholar has the bibliography of his subject on 
the tips of his fingers and knows generally more about the books that 
he uses than could ever be printed. But how would he know the 
value of the new books and papers published all over the world? 
Besides however much he may know, a good bibliography will teach 
him a lot and the possession of such a valuable tool will ease his 
memory. The first humanists had no Greek dictionaries and some of 
them may have objected to their compilation in the same way that 
selfish pedants object to the elaboration of good bibliographies. Yet 
the dictionary is of far greater use to an accomplished Hellenist than 
to a schoolboy, although the former could do without it far more 
easily than the latter. But irrespectively of all that, the old scholars 
die every day and new ones must be able to take their place. As the 
field of knowledge increases while the span of life does not, we must 
help in any possible way the young to get more quickly to the front. 

The duty of the analytic bibliographer is to give ail the titles; ours 
is to include everything which is important, to place it in its proper 
perspective and to exclude everything which is not important, with 
plenty of exceptions however. For example, it is a duty to denounce 
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briefly a plagiarism or to state the futility of a book which might easily 
be mistaken for an important one. After having described a paper in 
the same way as the librarian does (perhaps less fastidiously, because 
we are more interested in its contents than its external appearance) 
one must try to appreciate it tersely asking oneself the following 
questions : “ What is the author’s aim? What sources did he use? 
How did he use them? Is his work original and to what extent? 
What is his point of view or his bias? What are the main results 
of his enquiry? (quoting them if it can be done briefly). What are 
the main errors? (Idem). To what extent did the author accomplish 
his purpose ? What other enquiries does his own suggest?” In 
a great number of cases it is possible to answer these questions 
adequately in a few lines. 

Of course the elaboration of such a bibliography is a very nice 
task, for which no fixed rules can be prescribed. It cannot be made 
“ foolproof , in the same way as analytic bibliography. But the 
following remarks may be helpful. 

In case of doubt, for instance, as to whether to include or to 
exclude a paper, it is better to be generous. It is always safe to be 
generous. Some critics seem to be happy only when they can find 
fault and the running down of an author gives them malicious 
pleasure. Their criticism is not really synthetic because it is seldom 
constructive. Such men are more to be pitied than hunchbacks ; 
they are moral hunchbacks. I believe that they suffer more than 
their victims. ‘When a book is bad it is easy enough to suggest it 
without being unnecessarily hard ; in most cases it is better still to 
abandon it to its Nemesis. 

In the appreciation of what is important and what is not, there is 
a frequent cause of error which I must point out. One is easily led 
to believe that what is not important for one’s own studies or from 
one’s own particular point of view is not important at all (and 
vice-versa) (*). 

Any critical note however short should be signed. This increases 
the responsibility of the critic and the confidence of the reader ; 
it enables the latter to weigh the criticism. 

I said above that to be truly synthetic, a bikliography must be 
selective, critical and constructive. The two former qualities have 


(4) I have found innumerable examples of this source of error in the Mi‘. 
aur Gesch, d. Med. u. Naturw. 


4 
\ 
oN 
\ 
) 
I} 
( 
\ 


166 GEORGE SARTON 


been sufliciently explained. Those who collaborate in a biblio- 
graphical undertaking must take the necessary pains to insure good 
selection and good criticism; it is then the editor’s task to make 
their common work constructive. It becomes constructive indeed 
because of the unity of purpose and of the selection and classification 
of the materials. Such a bibliography whereof all the irrelevant 
items have been once more weeded out and wherein each of the 
others has been put at its right place, is already a true synthesis, or 
at any rate the skeleton of a synthesis. 


(5) Synthetic Bibliography of the History of Science. — Let us now 
consider more closely one particular synthetic bibliography, namely 
that which is one of the main features of IJsis. It is essentially 
devoted to the History of Science, but as the History of Science is 
intimately connected with the Organization (‘) and ‘the Philosophy 
of Science, and also with the History of Civilization, its scope 
has been enlarged so as to include subsidiarily all that and it is 
entitled “ Critical Bibliography of the History, Philosophy and 
Organization of Science and of the History of Civilization , (*). 

The aim is to include in it critical notes relating to all important 
publications and to a good many less important ones, which may be 
of any interest to the historian of science. Many books or papers 
dealing with connected subjects are also included if they be deemed 
sufficiently important. For example, it is clear that a good history of 
religions or a memoir which introduced into this history a radically 
new point of view or set of facts, must be at least quoted because the 
historian of science will have to refer to it, but it is of course out of 
the question to publish a complete bibliography of the history of 
religions. The same remark may be made about any of the other 
secondary topics of our bibliography (see list below). 

The reproach has been made that the scope of our bibliography 
was too wide and too vague; that such an encyclopaedic survey 
could not be adequately accomplished, This reproach does not seem 
to be justified. It is true ours is an encyclopaedic bibliography, but 
one made from a particular point of view, and that restricts its field 
considerably. Its purpose — to collect the materials which the 


(!) The word Organization has been defined in : « Le but d’Jsis », Isis, vol. I, 
p. 193-196, 1913. 

(*) I call it « critical » and not « synthetic » bibliography, simply because 
I consider that it is not yet good enough to be called synthetic. 
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historian of science may need — is great but not vague, and moreover 
the classification is so minute that any definite question will find 
in it a definite answer. 

The scope is international, with the two following qualifications 
however. In the first place, while great pains are taken to include 
everything of any importance published in the five international 
scientific languages (English, German, French, Italian and Latin). 
I do not trouble as much about papers published in other languages. 
It is legitimate to assume that scholars discarding the use of every one 
of these five languages had no real wish to find an audience in the 
whole Republic of Letters. 

In the second place, the Bibliography itself is now chiefly written 
in English instead of being tetraglot as before. This has been done to 
increase its international influence, for there are far more people able 
to read English than to read English plus the other languages. To 
illustrate the international scope of our bibliography I need only 
mention that the books and papers reviewed or mentioned in the 
present number of Isis aggregate about 495 of which 209 were 
published in the German countries, 114 in America, 66 in Italy, 65 in 
England and 36 in France. The German publications are far more 
numerous because many of them could not be included in the pre- 
vious bibliography on account of the war. It would not be judicious 
to draw conclusions from the comparison of these figures which relate 
to only one number of Isis, because small! accidents may modify their 
proportions and also because the bibliography is still very imperfect. 
But its genuine internationalism is manifest. 

The following facts will illustrate the selective process upon which 
our bibliography is based. Of course the collaborators do not write 
critical notes at random. They make a first choice. Moreover of all 
the notes in hand at the time of closing the eighth bibliography (that 
is the bibliography of the present number), only about one sizth was 
finally included, one third being rejected, and one half being post- 
poned. The postponed materials are chiefly made up of secondhand 
notes which will be included (or rejected) as soon as the original 
publications have been studied; they form the first stock of notes for 
the next bibliography. Hence at the moment of editing a bibliogra- 
phy, I have already at hand double the material for the next one. 

The items finally accepted are classified in the following way. The 
chief purpose of Isis being an historical one, the fundamental classifi- 
cation is chronological. As no historical periods are universal, it 
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has seemed simpler to adopt the artificial classification by centuries. 
Because of its conventional character, this classification is universal 
and unbiassed. All the items relating to a period of time not greater 
than two centuries, are classified by centuries (). In a second part, 
the items relating to longer periods are classified if possible, according 
to some other historical periods (antiquity, middle ages,Greece, Rome...) 
or to historico-racial divisions (China, Islam, Israel...) Finally, 
the items which could not be included in either of the two first parts, 
are classified in the third part by subject (astronomy, botany, reli- 
gion...), the various topics being placed in alphabetical order. This 
third classification is exhaustive because its last subdivision is entitled 
Alia. The complete plan of classification follows : 


PART I. — Funpamentat CLassirication (CENTURIAL). 


The last sabdivision is followed by a list of chiefly biographical 
obituary, notices entitled « Materials for the biography of contempo- 
rary scientists and scholars ». 


PART Tl. — Historica Ciassirication. 


1. Antiquity. 9. Greece. 
2. Antiquity, classical. 10. India 
3. Asia (Central, Eastern, Wes- 11. Iran. 
tern). 12. Islam. 
4. Babylonia and Assyria. 13. Israel. 
5. Bible (Old Test. civil). 14. Japan. 
6. Byzantium. 15. Middle Ages. 
7. China. 16. Rome. 
8. Egypt. 
PART III. — Systematic CLassiFication. 
1. Anatomy. 5. Arts and Crafts. 
2. Anthropology. 6. Astronomy, geodesy, meteoro- 
3. Archaeology, museums and logy and terrestrial physics. 
collections. 7. Bibliography and libraries. 
4. Art, art and science, icono- 8. Biology. 
graphy. 9. Botany. 


(') Items dealing with periods longer than one century and shorter than three, 
are classified under one of the two centuries they deal with : the most important, 
or if equally important, the earliest. 
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. Chemistry. - Morals. Moral organ. of so- 

. Economics (econ. doctrines ciety. 
and hist., commerce, trans- . Pharmacy, pharmacology. 
portation, communications). . Philos. Science and philoso- 

. Education (methods and insti- phy. 
tutions). . Physics. 

. Ethnology, primitive and po- . Physiology. 
pular science. . Prehistory. 

. Geography. . Psychology. 

. Geology, mineralogy, palaeon- . Religion. Science and religion. 
tology and mining. . Science : a) Bibliography: 

. History of civilization. Histor. 6) History; 
methods. Biography and ce) Organization ; 
chronology. d) Philosophy. 

. Language and literature. . Sociology, jurisprudence and 

. Logie and theory of know- positive polity. 
ledge. . Statistics. 

. Mathematics. . Superstitions and occultism. 

. Mechanics. 34. Technology. 

. Medicine : a) Hist., Organisa- . Zoology 

tion and Philos. 36. Alia. 
Epidemiology. 


t is well to repeat that Part I is the fundamental classification, 
that Part II is only the residue of Part I and that part III is only the 
residue of part | and II. Of course it would be better to quote each 
paper twice if necessary, for inst. one on « Geology in the fourteenth 
Cent », both under S. xiv and geology, but that would double the 
length of the bibliography and it did not seem worth while. No 
classification wil] satisfy everybody. I can onfy say in support of mine, 
_ that it is the result of nine years experience and that it will prove 
useful to any historian who will first take the very small trouble of 
studying it. 

This classification has been devised to serve the purpose of the 
historian of science, rather than the purpose of historians of parti- 
cular sciences, and to spread the notion of the History of Science, 
considered as a well defined discipline. It has a real didactic value 
for no one who uses it will ever be able to forget that all the branches 
of science have developed together, that this development is truly un- 
iversal and that the history of science is an essential part of the 
history of civilization. 


(6) Conclusion. — The writing of conscientious critical notes is a 
difficult task and one which calls for abnegation. But the writer is 
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rewarded by the knowledge that this sort of work is extremely useful. 
If he does it well he renders a real service both to reader and to 
author. The idea of service must be his constant inspiration. In case 
of doubt it will be his guide; he has only to ask himself — « How 
shall I] serve best? Which information will be most helpful ? » and 
the correct way of stating his criticism will come to his mind. 

Let us hope that all the contributors to /sis will be willing to do their 
share of this work. We need the best men to do it, and we need 
many of them in order that none be obliged to do too much of it. 
There may be some people who like bibliographic work for its own 
sake as there are others to whom the computation of mathematical 
tables gives intense delight. But I suppose these are exceptional cases. 
Most people cannot, do much bibliographic work without feeling 
stale. Futhermore it is an excellent intellectual pratice to alternate 
original and critical work. Indeed no critical work can be done very 
well for a long time, because he who does not himself investigate, is 
bound to deteriorate and to become gradually less able to criticize in 
a really constructive way. That is the main reason why synthetic 
bibliography cannot, as a rule, be undertaken by librarians. Therefore 
it is a matter of solidarity for all scholars to cooperate in the 
accomplishment of this public service. Some will perhaps say tbat 
they cannot participate because their own original work is too 
important. Possibly, But it is often those who are least original who 
are most jealous of their originality. As a matter of fact good critical 
work may prove to be more original than many so-called original con- 
tributions. It is not what one does that matters, but how one does it. 

Critical work must be approached in a spirit of service or left 
untouched. 


Washington, D. C., April 24, 1920. 


Grorce SaRTON. 


Bibliographical note. — Grorce Sarton, « Recommandations aux 
collaborateurs d’/sis », Wondelgem, 1912, 3 p.; 2d. ed. enlarged and 
revised, Wondelgem 1914, 8 p. These two papers, both privately 
printed, are superseded by the present one. 

Apart from the Critical Bibliographies other synthetic studies have 
been published in Jsis as follow: G. Sarton, « Bibliographie synthé- 
tique des revues et des collections de livres », vol. II, p. 125-131, 1914; 
« Soixante-deux revues et collections relatives 4 l'histoire des 
sciences », ibidem, p. 132-161: P. Masson-Ourset, «Bibliographie som- 
maire de I'Indianisme », vol. III, p., 172-218, 1920. G. 8. 


Bibliographie sommaire 


de l’Indianisme 


La présente bibliographie prétend fournir un apercu synthétique 
forcément, mais délibérément trés sommaire, sur les travaux essentiels 
de lindianisme, non pas dresser un répertoire analytique du plus 
grand nombre possible de ces travaux. Cette derniére tache serait 
presque infinie ; la nétre est nettement circonscrite. Dans la méme 
mesure, elle sera partiale autant que partielle : tout choix implique 
de l’arbitraire. Pourtant, quoique nous omettions un grand nombre 
d’ouvrages de haute valeur, nous espérons présenter | indication des 
plus essentiels et nous sommes stirs de fournir indirectement, par 
ceux que nous mentionnons, le moyen au lecteur d’accéder a ceux que 
nous passons sous silence, surtout s'il recourt aux bibliographies 
spéciales, dont |’ « Orientalische Bibliographie » est le spécimen le 
plus achevé, approximativement parfait. 

Nous prétendons aussi peu a esquisser un tableau de |’état actuel de 
Vindologie, qu’a établir l’inventaire des ceuvres ol se réalise cette 
science. Il est devenu presque impossible aux pius experts et aux 
plus laborieux indianistes de maitriser dans sa totalité la discipline a 
jaquelle ils collaborent ; le temps est déja join, ou la philologie 
sanscrite et l’histoire de la littérature composée dans cette langue 
épuisaient le contenu de l’indologie; bien d’autres idiomes, antiques, 
médiévaux ou modernes s’imposent a notre examen ; toutes sortes 
d’organisations sociales, de dogmes religieux, de doctrines spécula- 
tives, de régles juridiques, de formes d’art requiérent, pour étre 
objectivement appréciées, des compétences autres que celle du pur 
linguiste. Des découvertes archéologiques ont donné lieu a l’insti- 
tution d’une paléographie, d’une numismatique, d’une épigraphie, 
d'une iconographie indiennes. Le renvoi aux travaux les plus récents 
et les plus importants renseignera les chercheurs plus que ne le 
saurait faire un résumé superficiel des résultats acquis ou en voie 
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d'acquisiticn. Une telle revue, d'ailleurs, devient de plus en plus 
ardue A exécuter, ainsi qu’en témoigne I’assiduité décroissante des 
indianistes les plus qualifiés 4 fournir de ces « Jahresberichte » dont 
Klemm et Printz, Aug. Barth et L. Finot ont donné de remarquables 
modeéles ('). 

Nous n’aspirons pas davantage 4 retracer, fit-ce trés briévement, 
histoire de l'indianisme; notre énumération chronologique des 
bibliographies d’orientalisme permettra cependant de s‘orienter en ce 
domaine. Mais nous ferons abstraction des ceuvres qui, bien qu’elles 
aient exercé, en leur temps, une influence notoire sur la compréhen- 
sion des faits, des écrits ou des doctrines, n’offrent plus aujourd'hui 
qu'un intérét de curiosité rétrospective. Ainsi, nous nous abstiendrons 
de rappeler |'Oupnek’hat d’Anquetil Duperron, quoique cet ouvrage 
ait marqué le point de départ de presque toute notre information 
relative a la littérature brahmanique. Pour prendre un autre 
exemple, nous ne signalerons pas le Nalus, carmen sanscritum e 
Mahabharato, de F. Bopp, bien que cet essai de traduction ait servi de 
propédeutique a l'initiation de maintes générations de linguistes ; 
tandis que nous ne manquerons pas de citer, du méme auteur, ses 
ouvrages grammaticaux qui demeurent en droit, comme ils furent en 
fait, des fondements de la philologie comparée. 

Notre dessein est fort restreint, mais nous souhaiterions de |’accom- 
plir d'une maniére positive : nous formons le ferme propos de ne 
signaler que des ouvrages susceptibles de servir d’instruments de 
travail. Notion sans doute peu précise, car des ceuvres vieillies, des 
c@uvres méme qui a leur époque furent médiocres, peuvent fournir 
des suggestions précieuses a d’ingénieux esprits. Un effort d’explica- 
tion hypothétique, en inspirant des recherches nouvelles, peut consti- 
tuer un instrument de travail aussi utile 4 sa maniére qu'un catalogue 
ou qu’un dictionnaire. Tous les degrés intermédiaires se rencontrent 
entre l'essai original de reconstitution d'une doctrine ou d’une his- 
toire et le simple exposé de vulgarisation ; ce dernier genre, en dépit 


(') in Zeitschrift der deutschen morgenl. Gesell., LVIII, 1904. 

Printz, in Wiener Zeit. f. d. Kunde des Morgenlandes. 

Bartu, « Bulletins » parus in Revue de I’ Hist. des Religions, réédités dans 
ses @uvres compleétes, sous ce titre : « Quarante ans d'Indianisme », Les tomes | 
et II ont paru en 1914, le tome III en 1917, & Paris, chez Leroux. 


L. Favor, in Journal Asiatique. 
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de son insignifiance scientifique, remplit un office indispensable pour 
_ Vinitiation des nouveaux venus 4 ces études; et les plus avertis en 

certaines matiéres restent des profanes en d’autres compartiments de 
la science méme 4 laquelle ils se consacrent. Pourtant nous veillerons 
4 écarter de nos listes, pour des raisons paralléles, mais contraires, 
deux catégories d’ouvrages. D’abord ceux de simple vulgarisation, 
méme s’ils joignent la clarté 4 une certaine précision. Mais aussi les 
publications de textes originaux parus dans les diverses « séries » 
dont nous indiquerons les principales : seuls en peuvent tirer parti les 
érudits qui n’ont que faire de consulter ces pages. Nous visons moins a 
documenter qu’a présenter le plus élémentaire outillage de la technique 
indologique. 

Nous nous attacherons, en particulier, a faire le bilan des disciplines 
afférentes 4 l’indologie et 4 déterminer les diverses voies d’accés a 
l'étude des faits historiques hindous. Si ]’on peut, dans une trés large 
mesure, restituer l’histoire de la Gréce ou celle de la Chine par 
l’examen des matériaux laissés par ces deux civilisations, une tache 
analogue semble irréalisable en ce qui concerne |’Inde, insoucieuse 
toutes les époques de connaitre et de faire connaitre son propre passé. 
On n’a réussi 4 fixer quelques dates précises dans cette longue évo- 
lution qu’en recourant 4 des documents extra-indiens. Les plus 
importants se rencontrent dans la littérature ou dans les annales du 
Tibet et de la Chine. Les civilisations de I’Indo-Chine, de I’Insulinde, 
du Japon peuvent en outre fournir maints temoignages. Les récentes 
explorations en Asie Centrale ont exhumé des types de langages et des 
fragments d’ceuvres qui résolvent ou qui posent des problémes indo- 
logiques. Les textes grecs dans l’antiquité ; une certaine propagation 
du christianisme dés ses origines ; |’histoire,depuis notre Renaissance; 
des voyages maritimes accomplis par les Européens bientét en posture 
de conquérants, non plus simplement de navigateurs : voila autant de 
facteurs occidentaux dont il ne faudrait pas faire abstraction. Moins 
encore peut-on ignorer les matériaux que fournissent |’Arabie et la 
Perse islamiques sur un pays devenu en partie musulman. S’il faut 
attendre longtemps encore non seulement les résultats qu’apporteront 
toutes ces études, mais les dépouillements de textes, la constitution 
des inventaires ou des lexiques préliminaires a de telles entreprises, 
nous avons le devoir de signaler, si rudimentaires soient-ils, les 
moyens d’enquéte dont, dés 4 présent, nous disposons. Donner le 
sentiment de la complexité croissante de |’indianisme, est croyons- 
nous, un moyen de le servir, car ce peut étre une occasion de faire 
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appel aux compétences les plus diverses, dont la coopération n’est 
nulle part plus indispensable. 
P. Masson-OurskL. (Paris.) 


N. B. — Pour ne pas étendre a l’excés les dimensions de cette bibliographie, 
nous n’avons pas cru devoir en développer également toutes les parties. Ainsi, 
la considérable littérature bouddhique a été passée sous silence, car nous pou- 
vions nous contenter de renvoyer sur ce paint aux renseignements fournis par 
la Buddhistische Litteratur de Winternitz. Nous n’avons pas envisagé |'Inde 
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logie. — C. Epigraphie. — D. Paléographie. — E. Numisma- 
tique. — F. Histoires locales. 
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V. Sociologie. 

VI. Sciences. 

Vil. Art. — A. Généralités. — B. Architecture. — C. Sculpture. — 
D. Peinture. — E. Musique. — F. Arts industriels. — G. Art 
musulman de I'Inde. 

VI. Les Influences étrangéres sur I’Inde; !’'Inde hors de 
I'Inde. — A. L’Inde et I’Hellénisme. — B. L’Inde et le Chris- 
tianisme. — C. Indu-Scythes. — D. Inde et Tibet. — E. Inde et 
Asie Centrale. — F. Inde et Chine. — G. Inde et Japon. — 
H. Indo-Chine. — I. Insulinde. — J. Monde musulman. — 
K. Inde et Europe moderne. 


I. Bibliographie générale 


A. ETAPES HISTORIQUES DE LA BIBLIOGRAPHIE INDOLOGIQUE 


J. Gildemeister. Bibliothece sanskrit, sive recensus librorum 
sanskritorum hucusque typis vel lapide exscriptorum critici 
specimen. Bonnae, 1847. (Londini, William and Norgate.) 


[Précieux pour la connaissance des ouvrages anciens d'india- 
nisme.] 


Th. Zenker. Bibliott eca Orientalis ; Manuel de bibliographie orien- 
tale. 
T. I, Leipzig (Engelmann), 1846. Livres arabes, persans et 
tures. 
T. Il, ibid., 1861. Orient chrétien, Inde, Parsis, Indo-Chine et 
Malaisie, Chine, Japon, litt. mantchoue, mongole et tibétaine. 


Ch. Friederici. Bibliotheca Orientalis, or a complete list of books, 
papers, serials and essays published in 1876 in England and 
the colonies, Germany and France on the history, languages, 
religions, antiquities and literature of the East. 

II, 1877; III, 1878 (titre allemand désormais : oder eine voll- 
stiindige Liste ...); ... VII, 1882 (double titre : all. et angl.); 
VIII, 1883. 

[Ouvrage trés consciencieux. Le dernier tome annonce, comme 
suite de l’entreprise, la publication suivante.] 
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Ernst Kuhn. Litteratur-Blatt fir orientalische Philologie. (Mitwir- 
kung von J. Kiatr.) I-IV, 1883-1887, Leipzig. 
[Bibliographie et comptes rendus critiques. } 


Aug. Miiller, — puis Lucian Scherman_ Orientalische Biblio- 
graphie. 

Le T. I, Berlin 1888, mentionne, sous la direction de Aug. Miil- 
ler (Kénigsberg), la collaboration de Bezzenberger (Kénigsb.), 
Joh. Miller (Berl.), Strack (Berl.), Vollers (le Caire), Vijnmalen 
(La Haye). 

Mit Unterstiitzung der Deut. Morg. Gesel. 

T. XXIII-XXIV, 1909-1910, 1* Heft, Berlin 1912 [dernier 
n° paru], mentionne, sous la direction de L. Scherman, la collabo- 
ration de Barthold (St-Pétersb.), Fick (Berl.), Haas (N.-York), 
Katanov (Kazan), Moberg (Lund), Murad (Jaffa), Niitzel (Berl.), 
Scherhring (Berl.), Thomas (London). 

Mit Unterstiitzung d. kin. Baier. Ak. d. W. d. kin. Preuss. 
Unterrichts-Minist., d. India Office, d. Deut. Morg. Gesel. und 
d. Amer. Orient. Soc. — (Subventionné par la Soc. Asiat. fran- 
caise). 

[A suivre. C’est le type le plus parfait de bibliographie. Le der- 
nier numéro paru sur l'Indianisme est le t. XXII, 1908, 2 Heft.] 


B. CATALOGUES DE MANUSCRITS 


Berlin. — A. Wener. Die Handschriften-Verzeichnisse der Kén. 
Bibliothek, 1853. 


Bibliothtque Nationale. — A. Capaton. Catalogue sommaire des 
mss. sanscrits et palis dans la B. N. — I, mss. sanscrits, 1907; 
Il, mss. palis, 1908; III, indiens, indo-chinois et malayo-poly- 
nésiens, 1912. 


Bodleian Library. — A. Benrriepate Kertn. Catalogue of the 
Prakrit mss, in the B. L., 1941. 

Tu. Aurrecnt. Catalogus codd. mss. sanscriticorum... in Bibl. Bod- 
leiana, Oxonii, 1859. 

Bombay. — Buanpankan. Lists of sanskrit mss. in private libraries 
in the Bombay Presidency, 1893. 
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Peterson. Report on the search for Sanskrit mss. in the Bombay 
Circle, 1886-1892. 

Cambridge. — C. Benpati. Catalogue of Buddhist sanskrit mss. in 
Cambridge, 1883. 

Catalogus catalogorum. — Par Tu. Aurrecut. 1891, 1896 et 1903. 

[Capital : Mss. de toutes les grandes Bibliothéques de l'Inde 

et de l'Europe, a l’exclusion de la littérature bouddhique et des 
textes non sanscrits.] 

India Office. — Tu. Aurrecut. Sanskrit-Handschriften (coll. Tagore). 
Zeit. d. Deut. Morg. Ges., 1904. 

J. Ecceiine. Catalogue of the sanskrit manuscripts in the Library of 
the India Office. London 1899. 


Madras. — M. Rancacnarya. A descriptive catalogue of the Tamil 
mss. in the Government Oriental mss. library, Madras, 1912. 


Max Miiller. — Wickremasincue. Catalogue of the late Prof. M. M. 
’s Sanskrit mss. — J. Roy. As. Soc., 1902. 


Miinchen. — I. Jouiy. Die Sanskrit-Handschriften N« 287-413 der 
k. Hof- und Staatsbibliothek in Miinchen, 1912. 


Nepal. — C. Benpatt. On European Collections of Sanskrit mss. 
from Nepal, 1882. 


North-Western Provinces. — A catalogue of Sanskrit mss. in 
the N,-W. P., 1877-41882. 


Oudh. — C. Nesrievp. A catalogue of sanscrit mss. existing in Oudh, 
1875-1880. 


Raghunata Temple. — M. A. Stein. Catalogue of the Sanskrit 
mss. in R. T. library of H. H. the Mahar. of lammu and Kash- 


mir, 1894. 

Royal Asiatic Society. — E. Cowett and J. Eccenine. Catalogue 
of the Buddhist sanskrit mss. of the R. A. S. (Hodgson collec- 
tion), 1875. 


Search of sanskrit Manuscripts. — Fondation inaugurée 
en 1868 par Wurt.ey Stokes (Simla) et subventionnée annuel- 
dement par le gouvernement de I’Inde. 
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Southern India. — G. Oprenrt. Lists of Sanskrit mss. in private 
libraries of S. 1., 1880. 


M. Winternitz. A catalogue of S. I. mss. (especially those of the Wasi 
collection) belonging to the R. A. S., with an Appendix by 
F. W. Thomas, 1902. 


C. SERIES (Publication de Textes anclens) 
Anand4crama Sanskrit series. Collection fondée par Arte, Poona. 
[Védas, Upanisads, Puranas.] 
Benares Sanskrit series, 1880... [Védas et Philosophie. ] 


Bibliotheca Indica (published by the Asiat. Soc. of Bengal). Cal- 
cutta, 1849... (Index : « Verzeichnis der B. I. », Leipzig, 1908, 
Harrassowitz). 


Bibliotheca Buddhica. Collection fondée par S. p’OLpENBuRG, 
Saint-Pétersbourg. 

Bombay Sanskrit series. Collection fondée par G. Biin.er [textes 
littéraires). 


Bombay Theosophical Publication Fund (Tookaram Tatya, 
Tatva Vivechaka Press), Textes et traductions d’ouvrages philo- 
sophiques. 


Buddhist Texts Society of India. 
Chawkhamba Sanskrit series [Védas et Philosophie], Bénarés. 
Harida Sanskrit series, Bénarés, 1910... 


Kashmir series of Texts and Studies, publ. by J. C. Chatterji, 
Allahabad [Philosophie]. 


Mysore government Oriental Library Sanskrit series. 
Nirnaya Sagara Press. 


Pali Text Society, 1882... [Publication de textes et Journal], 
London. 


Sacred Books of the Hindus, Allahabad. 
Trivandrum Sanskrit series. [Textes littéraires.] 
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Vizianagram Sanskrit series. 
Des textes sont publiés dans certains périodiques, tels que 
Kavyamala, Hindu Thought, Pandit. 


D. PERIODIQUES 


a) Edités hors de I’Inde. 


Bulletin de I’Ecole Francaise d’Extréme-Orient, 1901..., 
Hanoi. 
Giornale della Societa Asiatica Italiana, 1887..., Firenze. 


Indogermanische Forschungen (Sprach- u. Altertumskunde), 
herausg. v. K. Brucmany und W. Strertserc, 1891.... 


Journal Asiatique, 1822... Paris. 
Journal of the American Oriental society, 1843... 
Journal of the Pali Text society, 1882... 


Journal of the Royal Asiatic society of Great Britain and 
Ireland, 1834... 


-Muséon, études philologiques, historiques et religieuses. Fondé 
en 1881 par Cu. pe Harvez, publié par Pu. Couinet et L. pe La 
Louvain, 


Ostasiatische Zeitschrift. : Beitrige zur Kenntnis der Kunst und 
Kultur des fernen Ostens, herausg. von 0, Kiimme: und W, Coun, 
1912... 


Revue de I’Histoire des religions, Paris, Leroux. 
Rivista degli studi orientali. 
Wiener Zeitschrift fiir die Kunde des Morgenlandes. 


Zapiski vostotchnago otdielenita imperatorskago russka- 
go archeologitcheskago obchtchestva, izd. pod redak- 
tsielu V. Rosen, 1886... 
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Zeitschrift der Deutschen morgenliandischen Gesellschaft, 
1845... 


b) Edités dans I’'Inde. 


Indian Philosophical Review, 1917. Bombay, Oxford Un. Press. 
Indian Thought, [Grande collection, riche en éditions de textes, en 
traductions et études critiques. ] 


Indian Antiquary, (publication dirigée par Buncess, puis par 
Furet), 1872..., Bombay. (Histoire, religion, politique.] 
Journal of the Bombay Branch of the Royal As. Soc., 

1841... 
Journal of the Royal Asiatic Soc. of Bengal, 1831... 
Journal of the Ceylan Branch of the Roy. As. Soc. 
KAavyamala, Bombay, 1886. [Textes littéraires, Poésie.] 


Pandit, Bénarés, 1856. [Philosophie.] 
E. COLLECTIONS DE TRADUCTIONS OU DE TRAVAUX CRITIQUES 


Grundriss der indo-arischen Philologie und Altertums- 
kunde, begriindet v. G. Biinten; fortgesetzt v. F. KieLHorn ; 
herausg. v. H. Liners und J. WackErnacet, Strassburg, Trib- 
ner, (Critique. ] 

Harvard oriental series, dirigées par Lanman. (Religion, Philo- 
sophie. ] 

Muir (J.), Original Sanskrit Texts, 5 vol., 1858-1872. 

Metrical Translations from Sanskrit Writers, London, 1879. 


Sacred Books of the Buddhists. [Série entreprise en 1895 sous 
les auspices du roi de Siam par Max Matter, mais peu abon- 
dante. 


Sacred Books of the East. [Série entreprise par Max Mitten. Le 
50° et dernier volume se compose d’un Index général. Traduc- 
tions de grand mérite.] 
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Sacred Books of the Hindus. (Série de textes et de traductions 
publiée par des indigénes sous la direction du Panini Office, 
Allahabad, 1909.... Philosophie brahmanique. | 


Triibner Oriental series, London, Triibner. [Traductions de 
textes philosophiques et littéraires. | 


The Heritage of India Series. Calcutta, Association Press; et 
London, Oxford Univ. Press. [Etudes critiques : diverses litté- 
ratures indiennes, y compris — du moins on |’annonce — les 
vernaculaires; philosophie; beaux-arts; biographies, Collection 
a ses débuts.] 


The Religious Life of India. Ed. by J. N. Fanquaan. Humphrey 
Milford, Oxford Univ. Press, 1916.... [Etudes critiques sur les 
systémes sectaires et les cultes.] 


ll. Linguistique. 


A. L’INDO-BUROPEEN. 


Bartholomae (C.). Arische Forschungen. 3 vol. 1882-1887. 


Bopp (F.). Vergleichendes Accentuationssystem nebst einer ge- 
drangten Darstellung der grammatischen Ubereinstimmungen 
des Sanskrit und Griechischen, 1854. 


Uber das Conjugationssystem der Sanskritsprache, 1816. 


Vergleichende Grammatik des Sanskrit, Send, Armenischen, 
Griechischen, Lateinischen, Litanischen, Altslavischen, Go- 
thischen und Deutschen. 2° éd., 3 tomes en 6 vol., 1857-1861. 

_— Trad. anglaise, par Eastwick, 1856; trad. francaise, par 
Breat, 1866-1872. 


ba , 
gmann (K.) und Delbriick (B.). Grundriss der vergleichen- 


_ den Grammatik der indogermanischen Sprachen. 5 tomes en 
Tvol., 1897-1910. 
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Brugmann (K.) und Streitberg (W.). Indogermanische For- 
schungen, Zeitschrift fur indogermanische Sprach- und Alter- 
tumskunde. T. I, 1894 ; XXX, 1912. 


Fick (A.). Vergleichendes Wérterbuch der indogermanischen Spra- 
chen. 4” Auflage, bearbeitet von A. Bezzensercer, A. Fick und 
W. Sroxes, 1890-1894. 


Gauthiot (R.). La fin de mot en indo-européen, 1913. 


Geiger (W.) und Kuhn (E.). Grundriss der iranischen Philologie. 
2 Bande, 1895-1904. 


Meillet (A.). Les dialectes indo-européens, 1908. 


— Introduction 4 |’étude comparative des langues indo-euro- 
péennes, 3° éd., 1912. — Trad. allem., par W. Printz, 1909. 


Miiller (Max). Lectures on the science of language, 1864-1866. 


Regnaud (P.). Essais de linguistique évolutionniste ; application 
d'une méthode générale a |’étude du développement des 
idiomes indo-européens, 1886. 


— Phonétique historique et comparée du sanscrit et du zend, 
1895. 


B. LE VEDIQUE. 
Bergaigne (Abel) et Henry (V.). Manuel pour étudier le sanscrit 
védique : grammaire, chrestomathie, lexique, Paris, 1890. 
Bergaigne (A.). Etudes sur le lexique du Rig-Veda, Paris, Leroux. 
Delbriick (B.). Altindische Syntax, 1888. 
Macdonell (A.-A.). Vedic Grammar (6. I. A. P. A., I, 4), 1940. 
A Vedic reader. Oxford, Clarendon Press, 41917. 


Wackernagel. Altindische Grammatik, 1896, 
1896; II, 1905. 


du Sanscrit cf. 
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C. LE SANSCRIT CLASSIQUE. 


a) Grammaires européennes. 


Benfey (Th.). Vollstandige Grammatik der Sanskrit-Sprache, 1852. 


— § Handbuch der Sanskrit-Sprache. I, Chrestomathie, 1853. 
Il, Glossar, 1854. 


Bergaigne (A.). Manuel pour étudier la langue sanscrite, Paris, 1884. 
Bopp (F.). Kritische Grammatik der Sanskrit-Sprache, 1834. 
Biihler (G.) Leitfaden fiir den Elementarcursus des Sanskrit, 1883. 


Fick (R.). Praktische Grammatik der Sanskrit-Sprache fir den 
Selbstunterricht, 2° aufl., Wien, 1913. 


Geiger (W.). Elementarbuch des Sanskrit, unter Beriicksichtigung 
der Vedischen Sprache, 2* aufl., 1909. 


Henry (V.). Eléments de sanscrit classique, Paris, Leroux, 1902. 
Macdonell (A.). A Sanscrit grammar for beginners, 1911. 


Miiller (Max). A Sanscrit grammar for beginners, 1866. _ 
Speyer (J. S.) Vedische und Sanskrit-Syntax. (G.I. A. P. A., I, 6), 


Whitney (W.) A Sanskrit grammar, including both the classical 
language and the older dialects, of Veda and Brahmana. 1896. 
4° éd. 1913. 


b) Grammaires indiennes : 


P4nini, Grammatik (texte sanscrit) herausgegeben, iibersetzt, erlautert 
von 0. Bohtlingk, 1887. 


¢) Dietionnaires : 


Béhtlingk (O.) und Roth (R.). Sanskritwérterbuch, herausg. von 


d. K. Ak. d. W. zu St.-Petersburg. 7 vol. in-fol. 1858-1875. 
[Ouvrage le plus complet. } 
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Béhtlingk (O.). Sanskritwérterbuch in kiirzerer Fassung, 7 vol. 
St.-Petersburg, 1879-1889. 

Burnouf (E.) et Leupol (L.). Dictionnaire classique sanscrit-fran- 
cais, 1866. 

Macdonell (A.). A Sanskrit-English Dictionary. London, 1893. 

Williams (Monier). Sanskrit-English Dictionary. London, 1851. 
— and Capeller, id., Oxford, 1899. 


Zachariz (Th.). Die Indischen Wé6rterbiicher (Kosa). 1897. (G. I. 
A. P.A., I, 3b.) 


d) Chrestomathies. 


Benfey (Th.). (Cf. supra a.) 

Béhtlingk (O.). Sanskrit-Chrestomathie. 3° vermehrte Auflage 
herausg. von R. Garse, 1909. 

Thumb (A.). Handbuch der Sanskrit mit Texten und Glossar, 1905. 


D. LE PALI 


Andersen (D.). A Pali reader, with notes and glossary, 1907. 

Burnouf (E.) et Lassen (Chr.). Essai sur le Pali, 1826. 

Childers (R.). A dictionary of the Pali Language. 1* éd. 1875, 4° éd. 
1909, London, Tribner. 

Duroiselle (C.). A pratical grammar of the Pali Language, 1907. 

Franke (0.). Geschichte und Kritik der einheimischen Pali-Gram- 
matik und Lexicographie, 1902. 

— Pali und Sanskrit in ihrem historischen und geographischen 

Verhiltnis auf Grund der Inschriften und Minzen dargestellt, 
1902. 

Frankfurter (O.). Handbook of Pali, being an eleméhtaty gram- 
mar, a christomathy and a glossary, 1883. 

Geiger (W.). Literatur und Grammatik des Pali (Grund. d. indo-ar. 
Phil., I, 7). (En préparation en 1944.) 
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Henry (V.). Précis de grammaire palie. Paris, Leroux, 1904. 
Minaeyv (I.). Otcherk fonetiki i morfologie iazyka pali, 1872. Trad. 
francaise : Mivaverr (J.), grammaire palie: esquisse d'une 
phonétique et d’une morphologie de la langue palie, tr. 
St. Guyard, 1874. 
E. LES PRACRITS 
Bhandarkar (R. G.). The Prakrits and the Apabhramsa, 1887 
Lassen (Chr.) Institutiones linguae pracriticae, 1837. 
Pjschel (R.). Grammatik der Prakrit-Sprachen, (G. I. A. P_ A., 1, 8), 
1900. 
F. VERNACULAIRES 


a) Hindustani, Hindu, Urdu. 


Cummings (F.). An Urdu manual by the phonetic inductive method, 
1909. 


Dowson (J.). Grammar of the Urdu or Hindustani language, 1908. 


Hindi-English and English-Hindi Dictionary, 1911. 


Hoey (W.) Urdu praxis : a progressive course of Urdu composition, 
4907. 


Palmer (E.). Simplified grammar of Hindustani, Persian and Ara- 
bic, 1906. 


Phillott (D.). Hindustani stumbling-blocks (syntax), 1909. 
Ranking (G.). An English-Hindustani Dictionary, 1905. 

Vinson (J.). Eléments de grammaire générale hindoustanie, 1883. 
Whyte (R.). New century English-Urdu Dictionary, 1903. 


b) Langues aryennes modernes. 


Beames (J.). Comparative grammar of the modern Aryan languages 
of India. 3 vol. 1872-1879. (Capital.] 
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Bloch (J.) La formation de la langue marathe, Paris, Champion, 1914. 

Dinesh Candra Sen. History of Bengali language and literature. 
Caleutta 1911. 


Grierson (A.) Linguistic Survey of India (série d’études sur diverses 
langues). A manual of the Kashmiri language. 2 vol. 1942. 
— The Pisaca languages of North-West-India, 1906. 


Joshi (R.) A comprehensive Marathi grammar, Poona, 1909. 


Trumpp (E.) Grammar of the Pasto or language of the Afghans, 
compared with the Iranian and North-Indian idioms, 1873. 


c) Langues non-aryennes. 


Caldwell (R.) A comparative grammar of the Dravidian or South 
Indian family of languages. 1° éd. 1856, 2° 1875, 3° by Wyatt 
and Pillai, 1913. 

Hulbert (H.). Comparative grammar of the Korean language and 
the Dravidian languages of India, 1906. 


Nota.— La collection The Heritage of India citée supra (p. 182) 
annonce une série d’études sur la littérature vernaculaire et 


son histoire. 


Ill. Littérature. 


A. RELIGIEUSE ET PHILOSOPHIQUE ('). 
a) Védisme et Brahmanisme. 


1° Védas, 
Rig-Veda. Texte : Die Hymnen des Rig-Veda, herausg. von 
Th. Aufrecht, 2 vol., 1861-1863. — Rig-Veda Sanhita, with the 


(1) Le meilleur exposé d’ensemble, véritable précis, se trouve dans : 
Banta (A.). Les religions de |’Inde, in Encyclopédie des Sciences religieuses, 
1879. — Ed. anglaise, trad. J. Woop, 1882. London, Trisner. — Réédité 
dans : Quarante ans d’ Indianisme, wuvre d'A. Barta, t. I, Paris, Leroux, 1914. 
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commentary of Sdyandcharya, edited by Max Miller, 6 vol., 
1849-1874 ; 2° éd., 1890-1892. 


Traductions et travaux : 


Bercaicne (A.). La religion védique d’aprés les hymnes du Rig. 
Véda, 3 vol., Paris, 1878-1883. 

— Recherches sur I’histoire de la Samhita du Rig-Véda, 
Paris, Leroux. 

Getpner (K.) und Kaeei (A.). Siebenzig Lieder des Rig-Veda. 
Tubingen, 1875. 


Grossmann (H.). Die heiligen Lieder der Brahmanen, 2 vol., 
Leipzig, 1876-1877. [Traduction métrique.] — Wérterbuch 
zum Rig-Veda, 1873. 


Kaeci(A.). Der Rig-Veda, die alteste Litteratur der Inder, 2° éd. 
Leipzig 1881. 


Lupwie (A.). Der Rig-Veda, Prag, 1876-1888, 6 Bde. [Trad. et 
comment.]. 


Mu ter (Max) et O_pensenc (H.). Vedic Hymns.S. B. E., XXXII 
et XLVI. 


Scuermann (L.). Philosophische Hymnen aus der Rig- und 
Atharva-Veda Samhita, verglichen mit den Philosophemen 
der alteren Upanishads. Strassburg 1887. 


Yajur-Veda. Texte : The White Yajur-Veda, edited by A. Weber, 
3 vol., 1852-1859. — The Sanhita of the Black Yajur-Veda, 
with the commentary of Madhava Acharya, ed. by E. Roer and 
E. Cowell and Nyayaratna. Calcutta, B. I., 4 tomes en 3 volumes, 
1860-1881. — Maitrayani Samhita, herausg. von L. von Schré- 
der, 4 vol., 1881-1886. — Die Samhité der Katha-Cakha, her- 
ausg. von L. von Schréder, 3 vol., 1900-1910. 


Traductions et travauz : 


Grirritu (R.). The texts of the White Yajur-Veda, translated 
with a popular commentary. Benares 1899. 


Sama-Veda. Texte : Die Hymnen des Samaveda, herausg. von 
T. Benfey, 1848. — Samaveda Sanhité with the comment. of 
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Sayana Acharya, ed. by S Samasrami, B. I., 1871-1874. — Der 
Arseyakalpa des Samaveda, herausg. u. bearbeitet von W. Caland, 
1909. 


Atharva-Veda. Texte : Atharvaveda Sanhita, herausg. von 
R. Roth und W. Whitney. Berlin 1836. 


Traductions et travauz : 


Bioomrietp. Atharva-Veda, S. B. E., XLII. — The A. V. and 
the Gopatha-Brahmana, G. J. A. P. A., Il, 4, 6. Strassburg, 
Triibner, 1899. 


Grirritn (R.). The Hymns of the Atharva- Veda, translated with 
a popular commentary. Benares 1895-1896. 

Gritt (J.). Hundert Lieder des Atharva-Veda, 2. Aufl. Stuttgart 
1888. 

Henry (V.). Livres VIL 4 XIII de l’Atharva-Veda, traduits et 
commentés. Paris 1891-1896. 

Bioomrietp. A Vedic concordance being an alphabetical Index 
to every line of every stanza of the published Vedic litera- 
ture..... Cambridge, Mass., Harvard Or. Series, 1906. 

Devussen (P.). Allgemeine Geschichte der Philosophie, 1 Bd., 
1. Abt. [Hymnes philosophiques]. Leipzig 1894. 

Dowson (J.). A classical Dictionary of Hindu Mythology and 
Religion. London, Tribner, 1879. 

Hitresranot (A.). Vedische Mythologie. Breslau, 3 Bde, 1891- 
1902. — Rituallitteratur, Vedische Opfer und Zauber, G. I. 
A. P. A., Ul, 2, 1897. 

Macponett (A.). Vedic Index of Names and Subjects, 2 vol. 
London, 1912. [Termes religieux exclus]. — Vedic Mytho- 
logy, G. 1. A. P. A., Ill, 1 A. 1897. 

Otpensenc. (H.). Religion des Veda. Berlin, 1894. — Trad. 
francaise, V. Henry. Paris 1903. 

Piscnet (R.) und Getpwer (K.). Vedische Studien. Stuttgart, 
3 Bde, 1889-1901. 

Rot (R.). Zur Litteratur und Geschichte des Weda. 1846. 
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Simon (R.). Beitrage zur Kenntnis der Vedischen Schulen. 
Kiel 1889. 


VaLite-Poussin (L. pe La). Le Védisme. Paris, Bloud, 3° éd., 
1909. 


2° Brahmanas. 


a) Textes et traductions : 


Aitareya Brahmanan,, edited, translated and explained by 
M. Haug, 2 vol. Bombay, 1863. — Mit Ausziigen aus dem 
Kommentare von Sayanacarya, herausg. von T. Aufrecht. 1879. 
[Texte seul]. 


Kaushitaki Brahmana, herausg. von B. Lindner, 1887. 


Satapatha Brahmana. Sanskrit Text, ed. by A. Weber, 1858, 
(dans « The White Yajur-Veda »). — Translated by J. Eggeling. 
S. B. E., tomes XXVI, XLI, XLII, XLIV. 


Taittiriya Brahmana, with the comment. of Sayanacharya, 
ed. by R. Mitra, B. I., 1855-1870. 


 b) Doctrines : 
Harpy (E.). Die Vedisch-Brahmanische Periode der Religion des 


alten Indiens. Minster i. W., 1893. 


Levi (S.). La doctrine du sacrifice dans les Brahmanas. Paris 
1898. (Bibl. de l’Ec. des Hautes-Etudes, X1). 


Ovpenserc (H.). Die Weltanschauung der Brahmana-Texte, 
Géttingen, Vandenhoek, 1919. 


Reenaup. Etudes védiques et postvédiques. Lyon, 1891-1898. 
(Annales de Univ. de Lyon). 


Vatiér-Poussin (L. pe ta). Le Brahmanisme. Bloud, 1910. 


3° Aranyakas. 


Aitareya Aranyaka, with introd., transl. by Keith, Anecd. 
Oxon., 1909. 


Vou. m-2. 
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Taittiriya Aranyaka, with the comm. of Sayanacharya, ed. 
sp, by R. Mitra, B. I., 1864-1874. 


4° Upanisads. 
a) Textes et traductions : 
Be.voni-Fiuippi (F.). La Kathaka Upanisad (trad. italienne), Pisa, 
1908. 


Bouruinck (0.). Brhadaranyakopanishad, herausg. u. iibersetzt, 
1889. — Khandogyopanishad, herausg. u. iiber., 1889. 


Devssen (P.). Sechzig Upanisad’s des Veda (traductions), 1897. 

Herotp (A.-F.). L’Upanishad du grand Aranyaka (trad. frang.), 
Paris 1894. 

Miitter (Max). The Upanishads (trad.), S. B. E., I et XV. 
Oxford. 

Sesnacuari. The Upanishads (trad.). Madras 1898. 


b) Etude critique des doctrines : 


Brorrerio (A.). La Filosofia delle Upanishadas. Milano 1911. 


Deussen (P.). The Philosophy of the Upanishads, trad. par 
A. Geden (Edimburgh) de la 2° part. de |’Aligem. Geschichie 
der Philosophie. Leipzig 1894. 

Goucu. Philosophy of the Upanishads and ancient Indian meta- 
physics. London, Tribner, 1882. 

Jacos (colonel). Upanishadvakya kogah, a concordance to the 
principal Upanishads and Bhagavadgitéa. Bombay Sk. 
Ser. XXXIX, 1891. 


Oxpenserc (H.). Die Lehre der Upanishaden und die Anfange 
des Buddhismus. Géttingen, Vandenhoek, 1915. 


Oxrramane (P.). Histoire des idées théosophiques dans |’Inde. 
T. I, Paris, 1906. 


Récnaup (P.). Matériaux pour servir a l’histoire de la philo- 
| sophie de I’Inde (Upanishads). Paris, Bibl. Ecole des Hautes 
Etudes, XXXIV, 1878. 
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8° Systémes orthodoxes de Philosophie brahmanique. 


a) Ouvrages genérauz : 


Cowell, Sarvadarcanasamgraha, or Review of the different Schools oj 
Philosophy. London, 1882, 2° éd., by Cowell and Gough, 1894. 
(Triibner Or. Ser.). 


Deussen, A!lgemeine Geschichte der Philosophie (op. cit.) 


Fitzedward Hall. Index to the Bibliography of the Indian philo- 
sophical Systems. Calcutta 1859. 


Muller (Max). Six systems of Indian Philosophy, 1899. 
Oltramare (P.). Hist. des Idées Théosophiques (op. cit.). 


b) Samkhya. 


Ballantyne. Sankhya Aphorisms of Kapila (trad. angl.), Calcutta, 
1865. 3° éd., London, 1885. 


Berriedale Keith (A.), The Samkhya system (a history). London, 
Oxford Univ. Press. (Heritage of India Series), 1918. 


Dahlmann (J.). Samkhya Philosophie, 1902. 


Garbe (R.), Samkhya Philosophie. Leipzig 1894. 
— Samkhya-Pravacana-Bhasya, by Vijnanabhiksu. Texte. 
Harvard Univ., 1895. — Trad. allem., Leipzig, 1889. 
Samkhya-Tattva-Kaumudi, von Vacaspatimicra. (Trad. 

all.). Munchen 1892. i 


Takakusu. Trad. frang. de la version chinoise du Samkhya (Astra 
(Suvarnasaptati) par Paramartha, B. E. F. E. O., 1V, 1904. 


c) Yoga. 


Garbe (R.). Samkbya und Yoga, G. J. A. P. A., Ill, 4. Strassburg 
1896. 


Rajendralala Mitra. Yoga Sitra, English version with Bhoja’s 
Commentary and text of the original. Bibl. Ind., Calcutta, 1883. 
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Rama Prasdda. Patanjali’s Yoga Satra, with the comm. of Vyasa 
and the gloss of Vachaspatimicra, S. B. H., Allahabad, 1912. 


Svami Vivekananda. Yoga Philosophy. London, Longmans, 1899. 
/ Tuxen (P.). Yoga. Copenhagen 1911. 
\ Woods (J. Houghton). Yoga System. Harvard Univ., 1915. 


. | Athalye. Tarkasamgraha. Bombay Sk. Ser., n° 55 (trad. et comm. 
d’un manuel de logique). 

Ballantyne. Nyaya Sutras (trad. angl.). Allahabad, 1880-1854. 


Jacobi (H.). Indische Logik, Nachr. d. kgl. Ges. d. Wiss. zu 
Géttingen, vhil. hist. kl., 1901. 


. i Stcherbatsky (Th. de). L’Epistémologie et la logique chez les 
Bouddhistes ultérieurs (trad. du russe par I. de Manziarly et 
P. Masson-Oursel), Bibl. Mus. Guimet, 1915. (En préparation). 


Suali. (L). Introduzione allo studio della filosofia indiana. Pavia, 
Mattei, 1913. 


<< 


e) Vaicesika. 


| (Consulter les mémes ouvrages que sur le Nyaya). 
Chatterji (J. C.). Hindu Realism. Allahabad 1912. 
Faddegon (B.). The Vaigesika System. Amsterdam, Miller, 1918. 


= 


f) Mimamsa. 


| Thibaut (G.), Arthasamgraha (texte et trad. angl.). Benares Sk. Ser., 
1882. 


2) Vedanta. 


f | Ballantyne. The aphorisms of the Vedanta Philosophy. Sk. and 
English. Mirzapore 1851. 
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Deussen (P.). Das System des Vedanta. Leipzig 1883. 


— Die Satra’s des Vedanta... nebst dem vollstandigen Commentare 
des Cankara, aus dem Sk. tbersetzt. Leipzig, Brockhaus, 1887. 


Ghate (V. S.). Le Vedanta (Etudes sur les Brahma-Sdtras et leurs 
cing commentaires). Tours, Arrault, 1918. 


Jacob (major). The Vedantasara (trad. angl.). London, Triibner, 1881. 


Thibaut (G.), The VedAnta sitra, with Camkara’s commentary, 
S. B. E., XXXIV, Oxford, 1890. XXXVIII, 1896. 


Walleser (M.). Der altere Vedanta. Heidelberg, Winter, 1910. 


8) Bouddhisme. 


1° Ouvrages généraux (Voir en outre « I'Inde hors de I’Inde »). 


Burnouf (E.). Introduction a l'histoire du Bouddhisme indien. 
Paris, 1844. Paris, 2° éd., 1876. 


Hardy (E.). Der Buddhismus nach dlteren Pali-Werken. Minster 
i. W., 1890. 


Kern (H.). Der Buddhismus und seine Geschichte in Indien. Vom 
Verfasser autorisierte Ubersetzung v. H. Jacobi. Leipzig, 1882- 
1884. — Trad. francaise (Annales du Musée Guimet). 
— Manual of Indian Buddhism, G. /. A. P. A., Ill, 8. Strass- 
burg 1896. 


Minayeff (J.). Recherches sur le Bouddhisme (1887). Trad. frang. 
Assier de Pompignan. Paris 1894 (Annales du Musée Guimet). 


Rhys Davids (T. W.). Buddhism. London 1877. 
— Buddhism, its History and Literature. New-York 1896. 
Spence Hardy. Eastern Monarchism. London 1850 jet 1860). 
— A manual of Buddhism. London, 1853 (et 1860).2*° éd., 1880. 
Vallée-Poussin (L. de la). Bouddhisme (Opinions sur I’histoire de 
la dogmatique). Paris, Beauchesne, 1909. 


Warren (H. Clarke). Buddhism in translations. Cambridge, Mass., 
1896. 
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Wassilieff. Der Buddhismus, seine Dogmen, Geschichte und Literatur 
(aus dem Russischen ibersetzt). St-Petersburg 1860. 


2° Le Bouddha. 


Oldenberg (H.). Buddha, sein Leben, seine Leare, seine Gemeinde. 
Berlin, 5. Auflage, 1881; Stuttgart u. Berlin, 1906. — Trad. 
franc. Foucher, Paris, Alcan. 


Pischel. Leben und Lehre des Buddha. Leipzig, Teubner, 1905. 
2. Aufl., 1910. 


Senart. La légende du Bouddha. Paris, 1875 ; 2° éd. 1882. 


3° Littérature bouddhique. 
Winternitz (M.). Geschichte der Indischen Litteratur, 2° Band., 
1° Halfte, die Buddhistische Litteratur. Leipzig, Amelang, 1913. 


{Excellente bibliographie du Bouddhisme pour l'indication 
des textes et des traductions. Le renvoi 4 cet ouvrage nous 
permet de passer sous silence toute la littérature bouddhique. 


5° Philosophie bouddhique. 
Lévi (Sylvain). Mahayina-Satralamkara d’Asatiga. I, texte, 1907, 
Il, trad., 1911. Paris, Champion. 


Oldenberg (H.). Die Lehre der Upanishaden u. die Anfange des 
Buddhismus, 1915, (op. cit.). 


Rhys Davids (Mrs C.). Buddhist Manual of Psychological Ethics. 
London 1900. 


Stcherbatsky (Th. de). L’épistémologie et la logique chez les 
Bouddhistes ultérieurs, (trad. du russe par 1. de Manziarly et 
P. Masson-Oursel). Bibi. Guimet. (En préparation). 


Suzuki (D. T.). Outlines of the Mah4yana Buddhism. London 1907. 
Vallée-Poussin (L. de la). Bouddhisme, Opinions... (ov. cit.) 


— Bouddhisme, Etudes et matériaux (Mémoires... Acad. roy. 
des Sciences de Belgique, LV). Bruxelles, 1897. — Adikarma- 
pradipa BrohicaryAvataratika. London, Luzac, 1898. — Vasu- 
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bandhu et Jacgomitra (ch. III de l’‘Abhidharmakoca. London, 
Kegan Paul, Tribner, 1914-1918. 


Vidyabhusana. Voir Jainisme. 
Walleser (M.). Die philosophische Grundlage des ilteren Bud- 
dhismus. Heidelberg, 1904. 
— Prajfia paramita. Gottingen, Vandenhoek, 1914, 


1) Jainisme. 


Guérinot (A.). Essai de bibliographie Jaina; Répertoire méthodique 
et analytique de travaux relatifs au jainisme. Paris, Annales 
du Musée Guimet, 1907. 


Doctrines : 
Barodia (U.). History and Literature of Jainism. Bombay 1909. 
Biihler (G.). Ueber die indische Sekte der Jainas. Wien 1887. 
— and Burgess. The Jainas. London, Luzac, 1903. 


Hoernle. Origines et développements du Jainisme (trad. frang. par 
Guérinot). Muséon, 1906. 


Jacobi (H.). Jaina sitra translated, S. B. E., XXII et XLV. Oxford. 
— Jainism, in Archiv fir Religionswissenschaft, XIII, 4. 
Jagmanderlal Jaini. Outlines of Jainism. Cambridge, Univ. Press, 
1916. 
Sinclair Stevenson (Mrs). The Heart of Jainism. Oxford, Univ. 
Press, 1915. 
Suali (L.). La legge Jainica, Giorn. d. Soc. As. Ital., XXI, 1908. 
Vidyabhusana (S.) History of the mediaeval School of Indian Logic. 
Univ. Stud., 1909. Part. 1, Jaina logic; Il, Buddhist logic. 
Nota. — Une « Jain Literature Society », dont le directeur est 
F. W. Thomas, prépare des traductions de textes jainas. Cf. Jag. 
Jaini, op. cit.. 
Archéologie. 
Guérinot (A). Répertoire d’épigraphie jaina. Paris, Leroux, 1908. 
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d) Systémes hétérodoxes. 
Cowell. The Charvaka System of Philosophy. [Matérialistes). 


€) Hindouisme. 


En général. 
Barnett. Hinduism. London 1906. 


Barth (A.). Les Religions de |’Inde. — Réédité dans Quarante ans 
@ Indianisme. Paris, Leroux, 1914. 


Elmore (W. T.) Dravidian Gods in Modern Hinduism. Lincoln, 
Nebraska Univ. Studies, 1915. 


Monier-Williams. Brahmanism and Hinduism, 4" Ed. London 
4891. 


Whitebread (H.). The village gods of South India. Oxford Univ. 
Press (Humphrey Milford), 1916. 


Visnuisme et Civaisme. 
Bhandarkar (sir R. G.). Vaisnavism, S'aivism and minor religious 
systems, G.J.A.P.A., Ill, 6. Strassburg, Tribner, 1913. 


Schomerus (H. W.). Der Caiva Siddhanta, eine Mystik Indiens, 
nach den tamulischen Quellen bearbeitet. Leipzig, Hinrichs, 
1912. 


Schrader (O.). Introduction to the PAficarAtra and Abirbudhnya 
Samhita. Madras, Adyar Library, 1916. 
Puranas. 
Banerjea. The Markandeya Purana, B. Indica. Calcutta 1862. 


Burnouf (E.). Le Bhagavata Purana, 1840-1487. 


Jahn (W.). Das Saurapurana, ein Kompendium spat indischer Kul- 
turgeschichte und des Sivaismus. Strassburg, Trubner, 1908. 


Ny@y@alankara. The Karma Purana, B. Ind. Calcutta 1890. 
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Wilson (H.). Essays on sanskrit Literature. London 1832. 


— Visnu Purana translated, ed. by R. Rost and F. E. Hall 
(Wilson’s Works, IIlet VI, préface), London, 1840. 


Tantras, 


Avalon (A.). A entrepris l’édition et la traduction de « Tantrik 
Texts ». London, Luzac. 


Travaux les plus importants ; 


Principles of Tantra, 2 vol. ; Kularnava Tantra; 

Tantra of the great Liberation; | Tantrarfja Tantra; 

Hymns to the Goddess. Shrichakrasambhara Tantra; 
The Serpent Power, 1919. 


B. JURIDIQUE. 


Biihler (G.). Apastambiya Dharna sitra. Bombay Sk. Ser., 1892 
et 1894. 
- The Laws of Manu, S. B. E. Oxford, XXV. 


Fick (R.). Die soziale Gliederung im Nord-Oestl. Indien zu Buddha's 


Zeit. Kiel 1897. 


Jahn (W.). Ueber die kosmogonischen Grundanschauungen im 
Manava Dharma Sdstram. Leipzig, 1904 (Inaugura! diss.). 


Jolly (J.). Recht und Sitte, G. I. A. P. A., Il, 8. Strassburg, 
Tribner, 1896. 


Law texts (périodique). 


C. BPIQUE. 
Baumgartner (A.) Das Ramayana und die Ramalitteratur. Frei- 
burg i. B., 1894. 
Dahimann (J.). Das Mahabharata als Epos und Rechtsbuch. Berlin 
1895. 
_ Genesis des Mahabharata, 2 vol. Berlin 1899. 


Deussen (P.) u. Strauss (O.). Vier philosophische Texte des Maha- 
bharatam. Leipzig 1906. 
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Garbe (R.). Die Bhagavadgita, aus dem Sanskrit itbersetzt. Leipzig 
1905. 

Holtzmann (A.). Das Mahabharata und seine Teile, 4 vol. Kiel 
1892-1895 

Hopkins (E. W.). The Great Epic of India, its character and origin. 
New York 1901. 

Jacobi (H ). Mahabharata, Inhaltsangabe, Index und Konkordanz der 
Kalkuttaer und Bombayer Ausgaben. Bonn 1903. 

— Das Ramayana, Geschichte und Inhalt. Bonn 1893. 

Ludwig (A.) Ueber das Ramayana u. die Beziehung desselben zum 
Mahabharata, 1/. Jahresber. d. wiss. Vereins f. Volkskunde u. 
Linguistik. Prag 1894. 

— Ueber das Verhiltnis des mythischen Elementes zu der histo- 


rischen Grundlage des Mahabharata. Abhandl. d. K. bihm. Ges. 
d. W., VI, 12. Prag, 1884. 


Manmatha Nath Dutt. The Mahabharata (trad. angl.). Calcutta 
1895-1905. 


— The Ramayana (trad. angl.). Calcutta 1892-1894. 


Masson-Oursel (P.). La Bhagavad Gita, le Chant de |’Adorable. 
Paris, Geuthner, 1920, [texte, trad. et index]. 


Vaidya (C. V.). The Riddle of the Ramayana. Bombay and London 


1906. 
Weber (A.). Ueber das Ramayana, Abhandl. d. Berl. Ak. 1870. 
D. POBTIQUE. 
1° Métrique : 


Chézy (A.). Théorie du Sloka ou métre héroique sanskrit. 1827. 


Hopkins. Voir Littérat. Epique, op. cit., p. 198. 

Jacobi (H.). Ueber den Sloka in Mahabhérata, in Gurupdjakaumudi, 
Festgabe zum 50 jahr. Doktorjubil. Avs. Weser dargebr., 
Leipzig 1896, p. 50. . 

— Alankara und Metrik. G. I. A. P. A., Il, 2 b. a paraitre (?). 


Kiihnau (R.). Rythmus und Indische Metrik. 1887. 
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2° Poétique : 
Brunnhofer (H.). Geist der indischen Lyrik, Leipzig 1882. 
Thomas (F. W.). Ki~ya. G. I. A. P. A., Il, 2, c. & paraitre (?). 


3° CEuvres (voir Histoires de la littérature indienne.) 
Meier (E.) Die Klassischen Dichtungen der Inder. Stuttgart 1847. 


E. DRAMATIQUE. 


1° Technique théatrale : 


Hall (F. E.), Dhanamjaya, The Dasa-rapa, or Hindu canons of Dra- 
maturgy, with the exposition of Dhanika, the Avaloka(Sk. Text), 
Calcutta, B. Ind. 1865. 


Haas (G.) The Dasarupa, translated, 1913 


Harichand. Kalidasa et l’Art Poétique de I’Inde. Paris, Champion, 
4917. 


Horrwitz (E.). The Indian Theatre, 1912. 
Konow (Sten). Drama. G. I. A. P. A., Il, 2, d. a paraitre (?). 
Lévi (S.). Le Théatre indien. Paris 1890. 


2° (Euvres : 


Baston A.). Vasavadatta, drame de Bhasa, trad. du sanscrit et du 
pracrit. Paris, Bibl. Elz. Or., 1914. 


Bergaigne et Lehugeur. Sakuntala, de Kalidasa. Traa. frang. 
Paris 1884. 


Cappeller (C.). Sakuntala, mit kritischen Anmerkungen hrsg., 1909. 
Fauche (H.). Kalidasa, ceuvres completes trad. en frang., 1860. 


Henry ,V.). Agnimitra et Malavika, trad. du sanscrit et du pracrit, 
Paris, 1889. 

Liiders (H,). Bruchstiicke buddhistischer Dramen, Berlin, 1914. 
(K6nigl. preus. Turfan Exped., Kleinere Sk. Texte, Heft 4.) 
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Néve. Le dénouement de l'histoire de Rama (UttararAmacharita), 
Drame de Bhavabhuti, trad. du sanscrit. Paris 1880. 


F. CONTES. 
1° Avadanas : 
Feer (L.). Avaddna-Cataka. Cent légendes (bouddhiques) traduites 
du sanskrit. Paris, Annales du Musée Guimet, 1891. 


Julien (St.), Les Avadanas, contes et apologues indiens. Trad. frang. 
Paris 1859. 


2° Brihat-Katha. 


Lacote (F.). Brihat-Katha, Clokasamgraha, texte et trad., Paris 
1909... 


— Contribution a l'histoire des contes indiens. Essai sur Gunadhya 
et la Brihat-Katha, Paris, 1909. 


3° Hitopadesa. 


Pincott (F.). Hitopadesas. A new literal translat. from the Sanscrit 
text of F. Jounson. 1910. 


4° Jatakas (Bouddhisme). 


Fausbill (V.). The Jataka, together with its commentary, being tales 
of the anterior births of Gotama-Buddha. (Texte pAli), 7 vol., 
1877-1897. 


— Cowe.t (E.). Idem, translated by various hands under the ed- 
itorship of Cowell. 6 vol. and index, 1895-1913. 


Speyer (J.). Jatakamala (Garland of Birth-Stories), translated from 
the original Sanskrit, 1895. 
5° Pancatantra. 


Benfey (T.). Finf Bacher Indischer Fabeln, Marchen und Erzihlun- 
gen, aus dem Sk. iibersetzt. 2 Bde, 1889. 


i 


BIBLIOGRAPHIE SOMMAIRE DE L’INDIANISME 201 
Schmidt (R.). Paficatranta, eine altindische Mirchensammlung. 
Deutsch. 1901. 


6° Divers. 


Chavannes (E.) Cing cents contes et apologues extraits du Tripita- 
ka chinois et traduits en frangais. 3 vol., Paris, 1910. 


Deromps (M.). Baital pacisi. Les vingt-cinq contes du Mauvais 
génie, trad. de hindi. Paris, 1912. 


G. MORALISTES 


Bohtlingk (O.). Indische Spriiche, Sk. u. Deutseh. 3 Bde, 1863-1863. 


Kennedy (J.). The Satakas, or wise Sayings of Bhartrihari, transl. 
from the Sanskrit. London 1913. 


H. HISTOIRE DE LA LITTERATURE INDIENNE 


Baumgartner (A.). Geschichte des Weltliteratur. II, die Litera- 
turen Indiens und Ostasiens, 3 u. 4 aufl., Freiburg-i-B., 1902. 


- Henry (V.). Les littératures de I’Inde. Paris 1904. 


Macdonell (A. A.). A history of Sanskrit Literature. London 1900, 
Oldenberg (H.). Die Literatur des Alten Indien. Stuttgart u. Berlin, 
1903. 


Pischel (R.). Die Indische Literatur, in: Die Orientalischen Litera- 
turen, Teil 1, Abt. VII der Sammlung: Kultur der Gegenwart, 
Teubner, Berlin u. Leipzig, 1906. 

Shréder (Leop. v.). Indiens Literatur und Kultur in historischer 
Entwicklung. Leipzig, 1887. 


Wilson (H.). Essays on Sanskrit literature. London 1832. 


Winternitz (M.), Geschichte der Indischen Literatur. I Bd. : 
Einleitung, der Veda, die volkstiimlichen Epen und die Pura- 

nas. Leipzig, Amelang, 1° Aufl. 1907. 
(A suivre. Le meilleur travail en ce genre. A consulter pour 

toutes les questions bibliographiques. ) 
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IV. Histoire. 
A. CHRONOLOGIE, HISTOIRE GENERALE. 


Cambridge History of India, under the editorship of Rapson, Haic 
Monison. T. I., Ancient India, by Rapson. Camb. Un. Press, 1914. 


Duff (Mabel). The Chronology of India from the earliest times to 
the beginning of the xvi® Century. London, Constable, 1899. 


Lassen (Chr.). Indische Alterthumskunde. 5 vol. 1847-1861. 
Rulers of India. (Série de monographies, éditée par sir W. W. 
Hunter, Clarendon Press.) 


Smith (Vincent A.). The Early History of India from 600 B. C. to 
the Muhammadan Conquest. Oxford, 1904. 2° éd. 1908. 
— The Oxford History of India. Oxford, Clarendon Press, 1919. 
816 p. (Capital). 


B. ARCHEOLOGIE. 


Anderson (J.), Catalogue and Handbook of the Archeological col- 
lections in the Indian Museum. Calcutta 1890. 
Brown (Percy). Lahore Museum (Punjab), 1908. 


Burgess (J.). Archzological Survey of Western India, 1885. 


(Remplacé a partir de 1902-1903 par la publication sui- 
vante :) Annual Reports, dernier numéro paru : 1908-1909, en 
1912; 1909-1910 sous presse en 1915. 


Cunningham. Archeological Survey of India. General Index to 
vol. I-XXIUI, Smith, 1887. 


Hangreaves. Catalogue of the Lahore Museum (en préparation). 
Indian Antiquary (voir Périodiques). 


Vogel. Catalogue of the Archeological Museum of Mathura. Alla- 


habad 1910. 
(Voir : L’Art.) 
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C. EPIGRAPHIE. 


Biihler (G.). Epigraphia Indica, a record of the archeological 
Survey of India. Bombay, British India Press. (Périodique : 
travaux de Bainter, Kretnorn, Hutzscu, FLeet.) 


Corpus Inscriptionum Indicarum. |, Cunnincuam; et III, Fiert 
(époque des Guptas) seuls parus. II, Liipers et Huttzscn, en 
préparation. 

Guérinot (A.). Cf. Jainisme. 

Senart. Les Inscriptions de Piyadasi. 2 vol. Paris 1881-1886. 


D. PALEOGRAPHIE. 


Biihler (G.). Indische Paleographie, G. J. A. P. A., 1, 2, 1896, 
Strassburg. 


Palzographical Society. Oriental series. 


E. NUMISMATIQUE. 


Cunningham (A.). Coins of ancient India from the earliest times 
down to the Seventh Century, 1891. 


: -- Coins of medieval India from the VII Cent. down to the 
a Muhammadan Conquest, 1894. 
A Rapson. Indian coins. G. I. A. P. A., Il, 3, b. Strassburg 1898. 


Rogers. Coins collecting in Northern India, London, Constable. 


Smith (V. A.). Catalogue of the coins in the Indian Museum, Cal- 
cutta, 1906. 


F. HISTOIRES LOCALES ET MONOGRAPHIES. 
Cunningham (J. D.). A history of the Sikhs. Revised edit. by 
Garrett, Humphrey Milford, Oxford Un. Press, 1918. 


Geiger. Mahavamsa (texte pili, histoire de Ceylan). London (P. T. S.) 
1908. Trad. angl. 1912 (ibid.). 


Kincaid and Parasnis. A History of the Maratha People. Vol. I, 
1918. Humphrey Milford, Oxford Un. Press. 
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Lévy (S.). Le Népal. Paris, Leroux, Annales Guimet, 3 vol. 1908. 

Monckton Jones. Hastings in Bengal (1772-74). Oxford, Clarendon, 
1918. 

Oldenberg (H.). Dipavamsa, ed. a. translated, London, 1874 
(Ceylan), 


Rushbrook Williams (L. F.) An Empire Builder of the xvi Cent., 
Baur. Allahabad Un. Public., London, Longmans, Green, 1918. 


Smith (Vincent A.), Aksar, the great Mogul (1542-1605). Oxford, 
Clarendon, 1917. — Asoka, ibid. 1909, 


Stein (A.). Kalhana’s Rajatarangini, a chronicle of the kings of Kash- 
mir, Transl. with an introd., comm. a. appendices, 2 vol. 
London, Constable, 1900. 


V. Sociologie. 


A. ETHNOGRAPHIE 


Baines (A.). Ethnography (Castes and Tribes). With a list of the 
more important works on Indian Ethnography by W. Sirc.ine. 
G.I. A. P. A., ll, 5. Tribner, Strassburg, 1912. 


Crooke (W.). Natives of Northern India. 1907. 


Ethnographic Survey of India. 

Parker (H.). Ancient Ceylon : an account of the aborigenes... 1909. 

Thomas (W.). Source book for social origins : Ethnological ma- 
terials, psychological standpoint... 1909... 

Thurston (E.). Ethnographic notes in Southern India. Madras, 
1906. 


Thurnston (E.) and Rangachari (K.). Castes and Tribes of 
Southern India. Madras 1909. 


B. ORGANISATION SOCIALE 
Bouglé (C.). Essai sur le régime des Castes. Paris 1908. 
Ketkar (Jh.). The history of Caste in India. 1909... 
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Muir (J.). Original Sanscrit texts on the origin and history of the 
peoples of India, their religion and institutions. Vol. 1, Mythi- 
cal and legendary accounts of the origin of caste, 2° éd., 1868, 
3° éd., 1890. 


Sénart (E.). Les Castes dans |’Inde, les faits et le systéme. Paris 1896. 


C. CROYANCES POPULAIRES, FOLK-LORE 
Crooke (W.). The popular religion and folk-lore of Northern India, 
Nouvelle édition, 1897. 


Thurston (E.), Omens and superstitions of Southern India. London 
1912. 


(Consulter Année Sociologique, 1896-1905, publiée par 
E. Dorkuerm, Paris en particulier années 1897-1898, Hupert et 
Mauss, Essai sur |a nature et la fonction du Sacrifice.) 


D. MCEURS 


Lyall (Sir A.). Etudes sur les meeurs religieuses et sociales de 
VExtréme-Orient, trad. francaise de Paris, Fonte- 
moing, 1885. 


Vi. Sciences. 


A. MATHEMATIQUE. 


Kaye (G. R ). The Bakhshali Manuscript, J. Asiat. Soc. of Bengal, 
new series, VIII, n° 9. 1912. 


— Indian Mathematics. /sis, n° 6, fase. 2, 1919. 


— and Ramanujacharia. The Tricatika of Cridharadacarya, 
Bibl. Mathematica, Il Folge, XII] Bd. Leipzig, Teubner, 1913. 


— Influence grecque dans le développement des mathématiques 
hindoues. Scientia, janvier 1919. 


B. ASTRONOMIE. 


Kaye (G.R.). The Astronomical observatories of Jai Singh. Cal- 
cutta, 1918 (Archeological Survey). 


L. u. — 2. 
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Thibaut (G.). Astronomie, Astrologie und Mathematik (G.1.A P.A.), 
1899. 


C. PHYSIQUE. (Voir Littérature religieuse et philosophique, 
e) Vaigesika). 


Kishori Lal Sirkar. Introd. to the Hindu System of Physics. 
(Kanad-Satras). Calcutta, 1911. 
D. CHIMIE. 


Berthelot. Journal des Savants, avril 1898. 
Ray (Praphulla Chandra). A History of Hindu Chemistry. Cal- 
cutta, 2 vol., 1903 et 1909 (Capital). 
E. SCIENCES NATURELLES 


Benoy Kumar Sarkar and Seal. The positive Background of 
Hindu Sociology. I. Allahabad, Indian Press, 1914. (Sacred 
Books of the Hindus, XVI). 


Jolly (J.). Medizin (G. 1. A. P. A.), 1901. 


Hoernle (A. F. R.). Studies in the medicine of ancient India. 
Oxford 1907. 


VII. Art. 


A. GENERALITES. (Voir Archéologie). 


Coomaraswamy (A.) Medieval Sinhalese Art, 1908. 

— Visvakarma : examples of Indian architecture, sculpture, pain- 
ting, handicraft, 1912. 
— Arts and crafts of India and Ceylon. 1913. 

Foucher (A.). The beginnings of Buddhist art and other essays in 
Indian and Central-Asian archeology, translated by L.-A. and 
F.-W. Tuomas, 1914. — 2° éd., Paris, Geuthner et London, 
Humphrey Milford, 1917. 


Griinwedel (A.). Buddhistische Kunst in Indien, 2° éd. Berlin, 1900. 
— and Burgess, Buddhist Art in India, revised and enlarged 


(trad. angl. par Gisson de l’ouvr. précéd.). London, Quanitcu, 
1901. 
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Havell (E.). The ideals in Indian Art, 1911. 
Smith (V. A.). A history of fine Art, in India and Ceylon. 1911. 


B. ARCHITECTURE. 


Benoit (F.). L’architecture. L’Orient médiéval et moderne. Paris, 
Laurens, 1912. 

Burgess (J.). The ancient monument and sculptures of India. 
I, Earliest monuments, 1897; Il, Mediwval mon. 1911. 

— The Buddhist Stapas of Amaravati and Jaggayapeta. London 

1887. 

Cunningham. The Stipa of bharhut. London 1879. 

Fergusson (J ). History of Indian and Eastern Architecture, revised 
a. edited with additions, 2 vol., 1910. 

Havell (E.). Indian architecture... from the first Mahammadan inva- 
sion to the present day. 1913. 

Jouveau-Dubreuil (G.). Archéologie du Sud de I’Inde. I, Archi- 
tecture. Paris, Geuthner, 1914. 

Maisey (F. C.). Sanchi and its remains. London 1892. 


C. SCULPTURE. (Voir architecture : Burgess, Maisey). 
(Voir Insulinde : Boro-Boudour). 
Foucher (A.). L’art gréco-bouddhique du Gandhara, I, 1905, II, 1918 
(1* fascicule). Paris Leroux. 

— Etude sur l’iconographie ‘euddhique de I’Inde, d’aprés des 
documents nouveaux. 2 »l., 1900-1905 (Bibl. de Ec. des 
Hautes-Etudes, X11. 

Havell (E.). Indian sculpture and painting, illustrated... 1908. 
Spooner (Brainerd). Handbook to the sculptures in the Peschawar 
Museum. Bombay, Thacker, 1910. 


D. PEINTURE (voir Sculpture : 


Brown (Percy). Indian Painting. London, Oxford Un. P., Heritage 
of India Series [19167]. 


Coomaraswamy (A.) Indian drawings : A study of the studies 01 
Indian Artists of the Mughal and Rajput schools. 1910. 
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Coomaraswamy (A.). Rajput Painting, 2 vol. Oxford 1916. 
Griffiths. Paintings of the Buddhist tempels of Ajanta. London 1896. 
Laufer (Berthold). Dokumente der indischen Kunst. I* Heft. 
Malerei. Das Citralaksana, nach dem Tibetischen Tanjur uber- 
setzt (ouvrage brahmanique du 2° ou 3° s. de notre ére), Leipzig, 
Harrassowitz, 1913. 
E. MUSIQUE. 
Clements (E.). Introduction to the Study of Indian Music, 1913. 
Fox-Strangways (A.-H.). The Music of Hindostan. Oxford 1914. 


Simon (R.). Musik. G. 7. A. P. A., I, 12, en préparation (?). 
F. ARTS INDUSTRIELS. 


Jaipur Museum. 


Journal of Indian Art and Industry. London. 

Maindron. L’art indien. Paris 1898. 

Watt and Brown. Exhibition of arts and crafts at Delhi. Calcutta 
1904. 


G. ART MUSULMAN DE L’INDE (Voir : Inde Musulmane). 


Vill. Les influences étrangéres sur I’Inde. 
L’Inde hors de I’Inde. 


A. LINDE ET L’HELLENISME. 


Coedés (G.). Textes d’auteurs grevs et latins relatifs 4 l'Extréme- 
Orient, depuis le 1v* s. av. J,-C. jusqu’au xive s. Paris, Leroux. 
Crindle (Mac). The invasion of India by Alexander the great as 
described by Annian, Curtivs, Dioporos, PLutancn and Justin, 

1903. 
— Ancient India as described by Mecastuenes and Arnian (1877); 
... by Kresias the Knipian (1882); ... by Protemy (1885). 
— The commerce and navigation of the Ertyhrean Sea (voyage of ? 
Nearkhos), 1879. a 
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Foucher (A.). L’art gréco-bouddhique... (cf. Sculpture). 


Gerini (G. E.). Researches on Ptolemy's Geography of Eastern 
Asia, 1910. 

Goblet d’Alviella. Les Grees dans I'Inde, 1897. 

Lévi (S.) Quid de Graecis veterum Indorum monumenta tradiderint, 
1890. 

Rawlinson (H. G.). Intercourse between India and the Western 
World, from tee earliest times to the fail of Rome. Cambridge, 
Un. Press, 1916. 

Sallet (A. v.). Die Nachfolger Alexanders des Grossen in Baktrieni 
u. Indien, 1879. 

Schwarz (F. v.). Alexander des grossen Feldziige in Turkestan 
(Flavius Arrianus und Q. Curtius Rufus), 1893. 

Spiegel (F.). Die Alexandersage bei den Orientalen, 1851. 


Weber (A.), Die Griechen in Indien, Sitzungsberichte d. Kgl. Preuss. 
Ak. d. W., Berlin, XXXVIL. 


B. L’INDE ET LE CHRISTIANISME 


1° Bouddhisme et Christianisme. 


van den Bergh van Eysinga. Indische Einfliisse auf Evange- 
lische Erzihlungen. Gottingen, 1904. 2° Aufl. 1909. 

Edmunds (A. J.). Buddhist and christian Gospels. 4° édit., 2 vol. 
Philadelphia 1908-1909. 

Garbe (R.). Contributions of Buddhism to Christianity. Chicago 
1911, et Deutsche Rundschau, 149, 1911. 

Liittge (W.). Christentum und Buddhismus, Gottingen, Vanden- 
hoek, 1916. 

Philips (W. R.). The connection of St-Thomas apostle with India. 
Indian Antiquary XXXII. 1903. 

Seydel (R.). Das Evangilium Jesu in seinen Verhaltnissen zur Bud- 
dha-Sage und Buddha-Lehre. Leipzig 1882. 

— Buddha-Legende und das Leben Jesu nach den Evangelien 

Leipzig, 1884. 2° Aufl., 1897. 
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Vallée-Poussin (L. de la.) Le Bouddhisme et les Evangiles eano- 
niques, R. Biblique, nouvelle série, III, p. 353. 


2° Hindouisme et Christianisme. 


Grierson. Modern Hinduism and its debt to the Nestorians, J.R.A.S. 
April 1907. 
— The modern Hindu doctrine of works, ibid., April 1908, Jan. 
and April 1910. 


C. INDO-SCYTHES 
Cunninghan (A.). Indo-Scythians (memoirs relating to their nu- 
mismatics). Vers 1890. 


Gardner (P.). The coins of the Greek and Seythic Kings of Bac- 
tria and India in the British Museum, 1886. 


Lévi (S.). Notes sur les Indo-Scythes, J. A., 1896, Paris (1x* série, 
T. 9). 


Smith (V. A.) The Kushan, or Indo-Scythian, period of Indian 
history, B. C. 165, to A. D. 320, London, J. R. A. S., 1903. 


D. INDE ET TIBET 


1° Philologie Tibétaine. 
Csoma de K@Grds (A.). Asiatic Researches, vol. 20, Calcuta, 1836. 
— Tibetan-English Dictionary, 1834. 
Jaschke. Tibetan-English Dictionary, 1881. 


Sarat Chandra Das. A Tibetan-English Dictionary, with Sanskrit 
synonyms, revised and edited by Granam Sanpperc and 
W. Heype, Calcutta, 1902. 


2° Littérature Tibétaine ; 
(traductions tibétaines d’ouvrages indiens, particuliérement 
bouddhiques ) 


Beck (H.). Verzeichniss der Tibet. Handschriften der K. Bibl. zu 
Berlin, | Abt., Kanjur, 1914. 
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Bibliotheca Buddhica. St-Petersbourg (textes bouddhiques dans 
dans leur version tibétaine). 


Cordier (P.), Catalogue du fonds tibétain de la Bibl. Nat. 2° part., 
index du Bstan-Hgyur, Paris 1909. 


Feer (L.). Analyse du Kandjour et du Tandjour, Lyon, Pitrat, 1881, 
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Essai sur la théorie de la connaissance 


dans la philosophie indienne ('). 


Un des lieux communs que |’on répéte le plus souvent 4 propos de 
la vie intellectuelle de I’Inde, c’est que les Indiens ont été des contem- 
plateurs adonnés a l’extase mystique bien plus qu’a l’examen objectif, 
écoutant la voix d’une révélation intérieure plutét qu’essayant d’ana- 
lyser les faits de l’esprit et les phénoménes du monde extérieur. 
En peu de mots, le caractére prévalant de la philosophie indienne 
serait d’étre surtout, et peut-étre exclusivement, un ensemble d’hypo- 
théses métaphysiques, qui seraient 4 la philosophie ce que la poésie 
est a la science. 

Sans doute, cette opinion a en soi quelque chose de vrai : et si nous 
pouvons en expliquer |’origine et la diffusion par histoire des études 
d’indianisme, nous devons aussi admettre que la préoccupation méta- 
physique, je dirais méme, lidéal religieux ou tout au moijis théiste ou 
théosophique, a joué un role assez grand dans le développement de la 
philosophie indienne. Cependant, il faut remarquer que la conception 


(') Je prie les lecteurs de prendre le mot d’ « essai » dans son sens le plus 
modeste : ce que je donne ici est une tentative, plut6t qu’une étude achevée et 
définitive. Je ne connais que trop bien toutes les difficultés qu’offrent des 
recherches de ce genre, pour prétendre d’avoir fait autre chose que d’esquisser 
quelques lignes d'une construction qu’on ne pourra achever que dans beaucoup 
d’années. Et j'insiste encore une fois sur deux faits qu'il ne faut jamais oublier 
lorsqu’on parle de philosophie indienne. L’étude des systémes est bien loin d’étre 
épuisée, et la variété des écoles d’un méme systéme n'a peut-étre pas été prise 
assez en considération. Deuxiémement, il faut examiner (et, ajoutons-le, 
réexaminer) tous les systémes d’un point de vue plus méthodique, pour séparer 
les divers éléments qui s’y trouvent mélangés, en les recueillant et les discutant 
selon qu’ils se rattachent a la psychologie, a la logique, etc. J’ai déja énoncé et 
soutenu ces principes de méthode dans mon Introduzione allo studio della 
flosofia indiana (Pavia, 1913) qui est la base de cet article, tant pour les idées 
directrices, que pour les faits documentaires. 
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de la philosophie comme une science est loin d’avoir été étrangére a 
I'Inde. Dés le u* siécle av. J..C., nous trouvons cette idée exposée avec 
une netteté vigoureuse et simple a la fois : « La philosophie, dit 
Kautitya (*), est jugée en tout cas comme une lumiére pour toutes les 
sciences, une aide pour toutes les affaires, un soutien pour tous les 
devoirs. » I] serait difficile de caractériser d’une maniére plus exacte 
et plus synthétique la fonction universelle de la philosophie et d’indi- 
quer avec plus de concision son réle, qui est de nous donner, au 
moyen de la réflexion — de « raisons », pour employer un mot de 
Kautitya — des principes généraux qui expliquent et régissent notre 
activité intellectuelle et morale. En résumé, il n’y a aucune exagération 
a affirmer que, pour |'Inde aussi, la philosophie est une critique 
générale, une science des principes, dans le sens que nous donnons 
aujourd hui a ces termes. 

De tous les syst¢mes philosophiques de I’Inde, ceux qui possédent 
au plus haut degré cette tendance a la recherche scientifique, sont le 
Nyaya et le Vaiceshika, qui, dans le cours des siécles, sont allés tou- 
jours se rapprochant, jusqu’a ce qu’ils ont donné naissance, je ne dirai 
pas 4 un nouveau systéme, mais a un corps de doctrines qui, résultant 
des éléments communs aux deux écoles, ont fini par constituer une 
espéce de syllabus philosophique dont la connaissance s’imposait, non 
seulement 4 ceux qui voulaient aborder I’étude du Nyaya et du 
Vaiceshika, mais 4 quiconque voulait s’initier aux études philoso- 
phiques en général. En effet, un des traits les plus saillants dans le 
développement de ces deux systémes, c’est |’importance qu’y a assumée 
la théorie de la connaissance. Sans entrer ici dans la question de 
savoir si la criti que des principes de psychologie et d'épistémologie a 
été commencée ou achevée par les Bouddhistes ou par les adhérents du 
Vaiceshika, c’est un fait certain que la théorie qui en résulta s'est 
étendue aux autres systémes, qui ont fini par l’admettre en |’adaptant 
au cadre de leurs doctrines particuliéres. Cette pénétration est allée si 
loin que, comme nous le disions tout 4 l'heure, l'étude de la philo- 
sophie commence, dans les écoles des pandits indiens, par ces traités 
qui, tout en étant des summae du Nydya-Vaiceshika, ont cependant le 
caractére de véritables manuels d’éléments ou d’institutions philoso- 
phiques. 

C’est donc de ces traités que nous partirons dans notre exposé, en 
évitant dans la mesure du possible toute discussion doctrinale : les 


(1) Arthagastra, p. 7. 
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opinions des divers systémes seront énoncées seulement dans les cas 
plus importants. 


Le sujet de la conscience et de la connaissance est |’Ame, le moi, 
l’dtman, qui est le « support», le substrat (d¢raya) des notions, ce qui 
revient a dire qu’il est le point central de la conception psychologique. 
Mais lorsqu’il s’agit de déterminer par quel moyen le Moi élabore les 
matériaux fournis par |’expérience, les différents systémes, bien loin 
de s’accorder, montrent méme une assez grande incertitude : l’on 
dirait qu’ils n’ont pas possédé bien clairement Ja notion dans le 
domaine physique, d’un organe central, le cerveau, et, dans le domaine 
psychologique, de cette faculté que nous appelons raison, et qui, par 
la perception et la pensée, est, pour ainsi dire, l’instrument abstrait 
de tous les actes intellectuels. L’on a voulu trouver quelque chose de 
semblable dans la buddhi du Nydya-Vaiceshika : mais ce terme signifie 
tout simplement « notion », « connaissance », et non « raison ». Plus 
rapprochée de notre conception moderne de « raison » est peut-étre 
la buddhi du Samkhya. Mr. Garse, en effet, traduit ce terme par 
« Verstand » ; il faut cependant remarquer que le Samkhya entend 
par buddhi quelque chose de matériel, « ein physiches Ingrediens des 
Organismus ('). » Cependant, le Nydya-Vaiceshika, comme tout 


systéme de philosophie qui veut avoir une base solide dans la réalité 
des faits, devait trouver ou imaginer cet organe central qui, en élabo- 
rant les données de l'expérience, produit et reproduit les représen- 
tations. Jusqu’a un certain point, cette double fonction est accomplie 
par le manas, ou « organe intérieur » (antahkarana), qui est comme le 
trait d’union entre |’diman ou Moi et le systémedes sens ou organes de 
relation. 


La connaissance est une qualité de l’dme, et forme le contenu de la 
conscience. Selon le Nydya, toute notion qui a une origine sensorielle 
passe par trois phases: contact entre l’organe et son objet, notion et 
conscience. Si nous avons devant nous, par exemple une fleur, notre 
organe de la vue vient en contact avec elle et rapporte l'image au 
manas, qui transmet cette image 4 l’Ame. A ce point, l'image de l'objet 
se transforme en une notion, buddhi, qui peut s’exprimer par les mots 
« ceci est une fleur ». Mais la connaissance est une qualité de |’ame: 
par conséquent, dans le cas qui nous occupe, |’on dira que |’ame 


(') Die Samkhya-Philosophie, p. 244. 
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vient « fournie de la notion de la fleur »; et puisque |’Ame ou Moi est 
toujours accompagnée par la censcience de |’étre, ces deux éléments 
— la notion et la conscience — se combinent pour donner naissance 
ace stade du processus, que nous pouvons appeler la conscience de 
connaitre, et que le sanscrit, en s’aidant de sa faculté presque illimitée 
de former des composés, exprime ainsi : « Je [suis] fourni-de-la-notion- 
de-la-fleur » (pushpajndnavan aham), ce qui revient a dire « je connais 
la fleur ». De cette maniére, la notion « ceci est une fleur » devient le 
contenu de cet état de la conscience qui s’exprime par les mots « je 
connais ». 

Les notions peuvent é@tre vraies ou fausses, selon qu’elles corres- 
pondent ou ne correspondent pas a leur objet. Mieux encore, |’on 
appelle vraie cette notion dans laquelle la forme ou caractére de 
Vobjet — c’est-d-dire de la chose considérée comme représentée — 
correspond aux caractéres essentiels dont la chose est pourvue en réa- 
lité. Cela veut dire que, lorsque nous voyons une chose quelconque, 
par exemple une fleur, cette chose devient |’objet de notre notion, et 
le caractére particulier (viceshana) dont la chose est fournie et qui la 
fait étre ce qu'elle est, devient la forme (prakdra) de la notion que 
nous avons de la chose. S'il y a correspondance entre le viceshana et le 
prakdra, c’est-a-dire, si les caractéres de l'objet sont reproduits fidéle- 
ment et exactement dans la notion que nous avons de l'objet, cette 
notion sera vraie ; en tout cas contraire, elle sera fausse. Mais comment 
et pourquoi dit-on qu’une notion est vraie? La question peut-étre for- 
mulée aussi de cette maniére : par quel moyen pouvons nous constater 
que l'objet, tel que nous nous le représentons, correspond a ce que 
lobjet est réellement? Le probléme a naturellement deux aspects, 
selon que nous considérons la vérité ou la fausseté possible de nos 
notions. Les réponses que les systémes indiens ont données 4 la 
question peuvent se réduire 4 deux: la vérité ou la fausseté d’une 
notion se connaissent de soi-méme, svatah (Samkhya), ou bien par 
quelque chose de divers, paratah par une opération de contrdéle 
(Nyaya). Les Bouddhistes et les Mimamsakas se tiennent a moitié 
chemin entre ces deux théories opposées : les premiers croient que la 
fausseté d'une notion est évidente de soi-méme, tandis que sa vérité a 
besoin d’étre démontrée; les Mimamsakas au contraire affirment que 
la vérité de nos connaissances est intrinséquement évidente, mais que 
lon doit avoir recours 4 une preuve-extérieure pour en démontrer la 
fausseté. Le noyau de la question se réduit donc a voir si nos connais- 
sances sont vraies par force propre (théorie du svatastva) ou si leur 
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vérité résulte d'un contréle ou d’une preuve différente de ja notion 
(paratastva). 

Les adhérents de la premiére théorie (svatastva) raisonnent de la 
manieére suivante. Supposons qu'un homme ait soif et qu’il voit au loin 
de l'eau : aussitét que son ceil a vu et son Moi a connu que dans une 
certaine place il y a de l'eau, il y dirige ses pas. Peu importe si cette 
eau existe vraiment ou soit seulement l’effet d’un mirage : la notion 
qu'il en a eu, en tant que notion, est vraie, car elle a été la cause d'une 
action (pravrtti), celle de se diriger vers le lieu ou cette eau a paru a ses 
yeux. En développant la théorie jusqu’a ces derniéres conséquences, 
l’on devrait admettre qu'il n’y a pas de notions vraies et de notions 
fausses, mais bien que toutes sont vraies. C'est en effet ce que soutient 
une des écoles des Mimamsakas, les Prabhikaras, qui ne font pas de 
différence entre les deux espéces de notions, en disant que toutes sont 
vraies parce que toutes produisent, dans le sujet connaissant,une action 
qui ne pourrait se vérifier si la notion n’était pas vraie pour le sujet.Les 
adhérents de l'autre théorie (paratastva) opposent qu'il ne suffit pas 
qu'une notion se traduise en action pour démontrer qu'elle est vraie, 
car il faut auparavant constater que l'objet existe réellement avec les 
caractéres dont il se présente pourvu dans la notion que nous en avons. 
Car il est toujours possible, quand l’on percoit un objet, de se 
demander si cet objet existe réellement et s'il a bien la forme qui lui est 
attribuée par notre connaissance. En d’autre mots, il faut un contréle 
direct de la vérité matérielle ou un acte subsidiaire du raisounement, 
souvent l'un et l'autre. Les deux théories, on le voit tout de suite, sont 
fondées sur deux tendances opposées : la premiére est idéaliste, la 
deuxiéme est réaliste. Dans cette discussion, nous devons voir un des 
épisodes da contraste de ces deux grands courants philosophiques qui 
se sont trouvés en présence dans la vie intellectuelle de I’Inde a un 
degré pour rien moindre que dans les autres pays de haute civilisation. 


Nos connaissances peuvent se diviser en deux grandes catégories : 
représentations (anubhava) et souvenirs (smrti). La représentation 
est une notion primitive, qui n’est ni la reproduction ni la répétition 
d’aucune notion antérieure. Au contraire, le souvenir est une notion 
secondaire et dérivée, produite par une impression. Une représenta- 
tion, dés qu’elle est entrée dans le domaine de la connaissance, y 
reste imprimée grace a une faculté qu’on nomme impression mentale 
(bhdvand) ou simplement impression (samskdra). Cette impression 
est considérée comme l’instrument, ou acte intermédiaire (vydpdra), 
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entre la représentation et le souvenir : originée de la premiére, elle 
produit le second, et forme pour ainsi dire le trait d’union entre les 
deux. Ii faut remarquer que le Nydya-Vaiceshika sépare bien nette- 
ment le souvenir (smrti) et la reconnaissance (pratyabhijid). Le 
criterium distinclionis est ceci, que la perception manque dans le 
souvenir, tandis qu’elle agit dans la reconnaissance. Un texte (Tarka- 
bhasha, p. 86) dit : « impression, réveillée, produit le souvenir ». 
Dans la reconnaissance il s’agit, en conclusion, d'un procédé d’asso- 
ciation, qui a sa base dans le fait de percevoir un objet quia quelque 
rapport avec un autre objet déja percu. Le premier est appelé 
udhobhaka, « ce qui réveille » l'image d’un autre objet qui ne tombe 
plus sous nos sens quand la perception de !’autre le rappelle a notre 
esprit. Dans la reconnaissance, le procédé est divers : l'objet que 
nous reconnaissons tombe actuellement sous l'un ou l'autre de nos 
sens, et réveille en nous une notion identique que nous possédons 
déja et qui se réveille dans sa plénitude par effet de impression déja 
existante dans notre esprit et de la nouvelle perception. En résumé, 
nous pouvons dire, en employant les mots des textes, que la recon- 
naissance est une notion d’identité. 


Les représentations, c’est-a-dire les notions primitives, originaires, 
peuvent se diviser en classes, selon la maniére dont elles se pro- 
duisent : par exemple, la notion qui dérive directement des impres- 
sions de nos organes des sens, est tout a fait différente de celle que 
nous obtenons par la voie d'un raisonnement. Ici, se pose naturelle- 
ment la question de savoir comment se forme chaque notion (*), par 
quel procédé, par exemple, nous arrivons a avoir la perception d'un 
objet ou 4 formuler une conclusion logique. Les philosophes indiens 
répondent que chaque espéce de notion se produit par un moyen 
particulier : ainsi, la connaissance directe que nous avons d’un 
objet par nos sens, se produit par perception, tandis que nous arri- 
vons 4 formuler une conclusion logique au moyen d’un procédé 
illatif. Toutes ces différentes maniéres dont se forment les notions 
diverses, recoivent le nom générique de pramdna. Ce terme a besoin 
de quelques illustrations. Plusieurs auteurs Je définissent en disant 
que « le moyen de connaissance est la cause de Ja notion », en enten- 
dant par notion seulement la notion vraie. Mais cette définition n’est 


(*) Il fant remarquer que, ici et dans la suite, l’on entend par « notion » une 
notion vraie, pramdé, car les notions fausses sont des non-notions, a-pramda, 
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pas compléte : ce serait mieux de dire avec Mapuava (?) que l'on doit 
appeler moyen de connaissance « ce qui donne lieu A une notion 
vraie et n'est pas séparé ni des organes [qui concourent a la former] 
ni du siége méme de la connaissance », c’est-a-dire du Moi. En effet 
dans toute notion nous avons le sujet qui connait, l'objet qui doit 
étre connu, et l’acte ou ensemble des actes par lesquels l'objet 
se refléte, pour ainsi dire, dans le Moi, sous formede notion. Ainsi, il 
ne suffit pas de la présence du sujet connaissant ni de l'objet qu’on 
doit connaitre, ni, non plus, des organes des sens : il faut que tous 
ces éléments entrent en relation l'un avec l'autre, par un moyen qui, 
par exemple dans la perception, sera le contact entre l'objet et l’organe 
particulier qui doit le percevoir : en eflet, la vue, l’ouie, le gout, ete., 
sont sans doute des instruments et, par conséquent, des moyens pour 
connaitre les objets, mais, s’ils sont nécessaires, ils ne sont pas sutli- 
sants. Par « moyen de connaissance » nous devons done entendre 
ce procédé — peut-étre, ce moment du procédé — particulier a la 
formation de chaque notion, qui, en permettant au Moi d’exercer ses 
organes (les sens ou la raison) sur les objets, permet aussi d’arriver a 
une notion correcte. Ce sera, dans la perception, le contact entre les 
sens et les objets; dans le raisonnement, l'emploi d’un syllogisme 
concu selon les régles rigoureuses de la logique. 

Nous sommes ainsi en présence de deux séries de termes, ot 
viennent se ranger naturellement, d’un cété, les notions, ou pour 
mieux dire, les différentes espéces de représentations, de l’autre, les 
moyens de connaissance. I] faut cependant remarquer tout de suite 
que les systémes de philosophie indiens ne sont nullement d’accord 
sur ce point: la diversité dans le nombre des pramdnas admis par 
l'un ou par l'autre d’entre eux, constitue méme une des différences 
plus remarquables, qui a sa base dans la diversité des principes fonda- 
mentaux propres a chaque systéme. Ainsi, les matérialistes soutiennent 
que toutes nos connaissances dérivent exclusivement des sens, et par 
conséquent n’admettent d’autre pramdna que la perception. Les 
Vaiceshikas et les Bouddhistes admettent la perception et I’illation. 
Les Jainas divisent la connaissance en directe et indirecte ; ia premiére 
comprend la perception, la seconde, lillation et la parole : ce sont 
done trois pramdnas qu’ils admettent, ainsi que les Samkhyas, les 
adhérents du Yoga et quelque école du Vedanta. Les Naiydyikas 


(*) Sarvadarganasamgraha (édition de Poona), p. 92. 
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admettent quatre moyens de connaissance : la perception, I’illation, 
lanalogie et la parole. Des autres systémes ajoutent des autres 
pramdnas, mais la plupart rentrent dans quelques uns de ceux que nous 
avons déja énoncé : il suffit de mentionner Il’évidence intuitive 
(arthapatti) et la non-perception (anupalabdhi) qui sont admis par les 
Mimaimsakas et les Védantistes et qui servent de prétexte a des dis- 
cussions fréquentes et assez intéressantes dans les textes des écoles 
rivales. 

Ce n’est pas ici le lieu d’aborder une critique de ces classifications : 
il faudrait pour étre fidéle 4 cet esprit d’objectivité qui doit présider 
a des exposés du genre de celui-ci, reproduire ou résumer des longues 
polémiques d'un intérét souvent discutable. Nous nous bornerons 
done a la perception, a lillation et a la parole, qui, du point de vue 
le plus général de la mentalité indienne, sont les trois « moyens de 
connaissance » les mieux caractérisés et qui comprennent en soi les 


autres. 


La perception (pratyaksha) est cette notion produite par les sens, 
ou, plus exactement, la notion produite par le contact d'un organe 
avec son objet. L’on comprend donc dans ce terme toutes les don- 
nées de l’expérience directe, cette partie des représentations ou 
anubhavas qu’on pourrait appeller primitives. Cependant, les trans- 
formations que subissent les sensations pour se changer en percep- 
tions, sont assez compliquées, et la théorie du Nydya-Vaiceshika sur 
ce point est assez intéressante pour mériter d'étre résumée avec 
quelque ampleur. 

Nos philosophes soutiennent qu'une perception peut étre de deux 
espéces : nirvikalpaka et savikalpaka. J’ai reproduit les deux mots 
dans loriginal sanscrit, parce qu’ils sont des plus difficiles a traduire 
par un seul terme de nos langues. L’on a proposé plusieurs traduc- 
tions, qui sont toutes plus ou moins défectueuses (ce qui arrive bien 
souvent 4 propos de la terminologie philosophique indienne) : l’on 
pourrait, jusqu’A un certain point, y faire correspondre les deux 
termes « indéterminée » et « déterminée ». Ce sont ceux que j’ai 
choisis moi-méme dans quelques-uns de mes travaux, mais, je le 
reconnais volontiers, je n’en suis pas satisfait : peut-étre, serait-ce 
mieux de traduire nirvikalpaka par «synthétique» et savikalpaka par 
« analytique ». Mais ces deux termes de notre dictionnaire philoso- 
phique ont une extension qui ne coincide pas parfaitement avec celle 
des termes sanscrits : le mieux, c’est encore d’exposer la théorie 
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indienne en employant les mots sanscrits ou les mots francais selon 
les besoins didactiques du moment. 

Lorsque nous voyons un objet quelconque, nous commencons par 
en avoir une notion vague, indéterminée, qui peut s’exprimer a peu 
prés en disant que « nous voyons quelque chose », ou que « ceci est 
quelque chose » : nous connaissons que « ceci » est un objet, mais 
nous ne savons pas encore ce qu'il est ou comment il est. Au fur et a 
mesure que notre observation se précise, nous voyons tous les attri- 
buts de l'objet, qui se reflétent dans notre esprit, en y donnant ori- 
gine a une notion ou l'objet est'reproduit avec tous les caractéres dont 
il est pourvu en rélaité : nous avons alors une notion déterminée. La 
chose cependant n'est pas si simple qu’on pourrait le croire de prime 
abord. En effet, pour employer la terminologie indienne, la notion 
d’un objet présuppose la notion de sa forme : par exemple, je ne peux 
dire que « ceci est un cheval », si je ne sais pas en quoi consiste 
I’ «étre cheval » (Pferdheit, dirait-on en allemand). Par conséquent, 
dans une perception doivent se trouver deux éléments, la notion de 
l'objet en question et la notion de ses attributs; et notre connaissance 
sera compléte etdéterminée lorsque nous pourrons établir un rapport 
entre ces deux éléments. C'est pourquoi quelques textes nous disent 
que la notion indéterminée est celle qui n’arrive pas jusqu’au rapport 
entre l’attribut et l'objet qui en est pourvu, tandis qu'on doit appeler 
déterminée la notion ou ce rapport est percu et connu. Il s’ensuit 
que la perception, dans sa forme complete, est la combinaison de 
deux éléments : c'est done un acte complexe, et la notion qui en dérive 
peut étre appelée, elle aussi, complexe, ce qui serait une autre maniére 
de décrire, sinon de traduire, le terme sanscrit savikalpaka. Il s’agit, 
en effet, d'une composition, d’une synthése (qui cependant — il faut ~ 
le remarquer expressément — est précédée d'une analyse), de la sen- 
sation avec la notion des attributs de l’objet, notion qui doit étre pré- 
existante dans notre esprit, car il serait autrement impossible de dire 
ce qu’est un objet et de l’appeler par son nom. Le passage de la notion 
indéterminée, ol nous avons la sensation brute de |’objet, a la notion 
déterminée, se fait done au moyen d’un acte intermédiaire, d’un 
avantara-vydépdra, comme le dit un texte (Tarkabhdshd, p. 27-28). 
Toute perception doit passer par ces deux phases, et il faut admettre 
qu'une perception, méme la plus rapide et la plus claire, commence 
par cette phase od il n’y a que la perception, nous dirions presque la 
sensation, grossiére et indéterminée, qui nous fait connaitre seule- 
ment qu’il y a un objetdont nos sens sont affectés. Ce premier moment, 
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qu’on pourrait appeler de synthése informe et brute, parce que l’objet 
et ses attributs y sont compris sans que nous en connaissions le rap- 
port, se soustrait a notre conscience. 

Ici, se pose une question. Puisque la perception est une notion 
produite par les sens, l’on peut se demander quelle est, des deux 
espéces de perception, nirvikalpaka et savikalpaka, celle qui est 
vraiment produite par le contact de l’organe avec son objet. En effet, 
lorsque nous avons la notion complete de cet objet, de telle maniére 
que nous le connaissons avec ses attributs, dans sa constitution et 
avec son nom, nous nous servons d'autres connaissances qui ont 
leur origine ou dans |’analogie, ou dans le raisonnement, ou dans 
quelque autre source de connaissance qui n’est pas seulement la_per- 
ception des sens. Cette complexité constitutive de la notion « déter- 
minée » devrait nous faire conclure qu'elle n’est pas le produit direct 
des sens, mais p!utét l’élaboration définitive des matériaux que les 
sens nous fournissent. L’on devrait par conséquent admettre que 
seulement la perception indéterminée se produit du contact des 
organes avec les objets sensibles, et qu’elle est vraiment « perception». 
Mais la perception est une notion, et une notion doit reproduire 
l'objet avec tous les attributs qu’il posséde en réalité. Ur, nous savons 
que dans la perception « indéterminée» nous n’arrivons pas a con- 
naitre l'objet dans sa réalité, mais seulement a le sentir comme 
quelque chose qui entre en contact avec nos sens. Nous sommes donc 
en présence d’une alternative qui serait sans issue, si la théorie que 
nous avons exposée ne nous donnait la clef de l’énigme. La 
notion indéterminée est sensation, tandis que la notion déterminée 
est perception. L’ignorance des sciences naturelles n’a pas permis 
a nos philosophes de poser dés le début cette distinction, qui, en don- 
nant une base expérimentale a leurs théories, leur eit épargné bien 
des tatonnements et des discussions. 

Dans sa plus simple expression, le procédé de la perception, selon 
les philosophes indiens, peut se décrire avec les mots de VAtsyAyana (*) : 
« le Moi s’unit avec le sens intérieur (manas), celui-ci avec l’organe et 
lorgane avec son objet. » Nous avons donc une succession de trois 
« contacts » — l’on pourrait dire : moments —, et de quatre termes, 
succession qui doit établir comment le sujet entre en communication 
avec le monde extérieur. Les traits d’union entre les deux termes 


(*) Nyayaswtrabhashya, I, 1, 4. 
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opposés de la chaine sont le manas et les organes des sens. Ces 
derniers mots pourraient faire supposer que le manas est toute 
autre chose que les organes des sens. Cela est vrai et n’est pas 
vrai : et la confusion que, |’on serait tenté de voir dans la théorie 
que nous allons exposer, n'est peut-étre autre chose que l’embarras 
que nous semblent avoir éprouvé des philosophes magnifiquement 
doués du point de vue spéculatif, mais raisonnants sans |’appui des 
sciences naturelles. L’on dirait que nos philosophes, arrivés par 
spéculation a l’extréme limite qui les séparail de la vérité, n’ont pas 
eu la force de franchir le dernier degré : ¢’est comme si leurs yeux, 
clairs et percants, se fussent obscurcis juste au moment ot ils allaient 
avoir la vision exacte des choses. Mais voyons ce qu’on doit entendre 
par organe des sens (indriya) et par manas et quel est, par conséquent, 
le nombre des organes. 


En général, les idées des philosophes indiens sur ce point peuvent 
se résumer en disant qu'il y a six organes des sens, qu’on divise en 
deux groupes : 1° organe intérieur, ou manas ; 2° organes extérieurs, 
qui sont les cing organes de la vue, de |’ouie, ete. Le manas est done 
classé 4 part, tout en le considérant comme un organe des sens. Son 
réle est double : d’une part, il sert de trait d’union entre les cing 
organes extérieurs et le Moi, de l'autre, il est instrument qui sert a la 
perception du plaisir, de la douleur, et, en général, de ces sensations 
subjectives qui peuvent étre exprimées par des phrases du type de 
celles-ci : « je suis heureux », « je suis malheureux ». En effet, entre 
ces sensations ou perceptions intérieures (nous employons expressé- 
ment les deux mots parce que, méme ici, les deux idées ne paraissent 
pas avoir été clairement distinguées par les philosophes indiens) et 
les perceptions qui nous viennent des organes des sens, il n’y a 
d’autre difference apparente que le sujet — nous dirions presque le 
sujet grammatical. Ainsi, puisque plaisir, douleur, ete., sont des 
qualités de |’ame, il faut supposer un sens pour les percevoir, de la 
méme maniére que les autres sens percoivent les qualités des autres 
substances. D’autre part, le manas sert 4 mettre en rapport les organes 
extérieurs avec le Moi, en rendant ainsi possible la connaissance du 
monde des phénoménes : aucune perception ne peut avoir lieu, si le 
manas ne s’unit pas, d’une part avec |’dtman, de l'autre, avec les 
organes extérieurs. Nous serions tentés d’y voir quelque chose de 
semblable 4 un organe central, dont les fonctions seraient a peu prés 
celles du cerveau, et quelques textes semblent appuyer cette impres- 
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sion. Vatsyayana (‘) dit que le manas sert 4 nous faire connaitre tous 
les objets parce que les sens, isolés, seraient insuffisants a les perce- 
voir, ce qui, selon un autre texte (*), revient a dire que le manas est 
l'agent indirect (mais nécessaire) dans la production des notions 
relatives aux objets extérieurs, tandis qu’il est l’agent direct dans les 
notions des objets intérieurs. De cette maniére, le manas est le véritable 
instrument, nous pourrions méme dire, l'organe, de la pensée : cer- 
veau et raison 4 la fois. Mais nos philosophes ne sont pas arrivés a 
cette conception qui nous semble évidente dans sa nécessité. I] faut 
cependant reconnaitre qu’ils en ont eu |’intuition et que l’idée d’un 
organe ou d’un pouvoir central s’est présentée A leur esprit : l’igno- 
rance des sciences biologiques et latendance a la spéculation théorique 
les ont empéchés de donner a leur intuition une expression exacte et 
une base scientifique. 


C'est ici que nous devons voir la cause de cet embarras et de cette 
incertitude dont nous parlions tout a l'heure, incertitude qui se révéle 
aussi dans les textes. Gautama, le codificateur du Nyaya, fait du manas 
une des subdivisions du connaissable, en le distinguant des organes 
des sens (indriya), et les Mayavadins nient qu'il soit un indriya, en se 
fondant sur |’Ecriture, qui le nomme séparément des organes des sens 
et le place au-dessus d’eux. 


En laissant de cété le manas, dont la nature et les fonctions sont si 
complexes que méme les philosophes indiens ne sont pas d'accord sur 
la place qu’on doit lui donner, il reste cinq organes sensoriels, ceux 
que l’observation méme superficielle et primitive a permis a toutes les 
philosophies de prendre comme base physiologique de leur psycho- 
logie : les organes de la vue, de l’ouie, du godt, de l’odorat et du 
toucher. Les données physiologiques essentielles de nos textes sur ce 
point peuvent se résumer de la maniére suivanfe : 


1° Sens de la vue. Il réside dans la pupille et a pour son organe 
l'ceil : il sert a la perception de la couleur (riépa) et de la lumiére. 
Il y a six couleurs : blanc, bleu, jaune, vert, rouge et brun : quelques- 
uns ajoutent la couleur bariolée (citraripa), mais il s’agit sans doute 
d'une addition tardive, qui a donné lieu a beaucoup de discussions 
pour et contre, et qui est refusée par beaucoup de textes. 


(‘) Nydyasutrabhashya, I, 1, 9. 
Nydyasiddhantamanjart, citée dans Ny¢yakosha, p. 590. 
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2° Sens de l’ouie. Il a pour organe cette partie de |’éther qui est 
comprise dans la cavité auriculaire, et il sert 4 percevoir les sons. 
Le son — qui est une qualité de l’éther — peut étre de deux espéces, 
articulé ou inarticulé : le premier se produit par les organes de la 
voix et prend la forme du langage ; le second comprend les bruits, et, 
en général, toute espéce de sons qui ne peuvent pas se formuler en 
mots. Il semble qu’il faille comprendre dans les bruits méme la 
musique: au moins, je n’ai pas trouvé dans les textes des passages qui 
la traite a part. — La théorie physique du son, qui ést considéré 
comme la qualité de |’éther, peut se résumer ainsi, en laissant de cété 
les distinctions et les discussions particuliéres. I] faut admettre que, 
selon la théorie du Nydya, qui, plus ou moins modifiée, se retrouve 
dans d'autres systémes de I’Inde, tout ce qui existe et, par conséquent, 
aussi les qualités, a son existence limitée tout au plus a trois moments: 
celui de sa production, celui de son existence, celui de sa destruc- 
tion. Or, le son, qui est une qualité, passe par ces trois phases, qui 
sont momentanées: et puisque le son se produit loin de l’organe qui 
doit le percevoir, il s’en suivrait quil ne pourrait pas étre percu, la 
période de son existence étant trop courte, et son lieu d’origine trop 
éloigné de la cavilé auriculaire pour permettre, dans le temps et dans 
lespace, le contact avee lorgane de !’ouje. Nos philosophes ont done 
supposé que le son, aussitét gu’il s’est produit dans un point de 
l’éther, donne origine 4 un autre son semblable dans la partie de 
l’éther immédiatement voisine; ce deuxiéme son en produit un troi- 
siéme, celui-ci un quatriéme et ainsi de suite jusqu’au dernier son 
qui, se produisant dans la région de |’éther qui est comprise dans la 
cavité auriculaire, peut étre percue parce qu'il est en contact avec 
l'organe. Cette théorie physique, qui, on le voit facilement, a beau- 
coup d’analogie avee la théorie moderne des ondes sonores, est 
acceptée généralement dans la forme que nous venons d’exposer : 
seulement, quelques-uns admettent que les sons se propagent en ligne 
droite, se générant l'un de l'autre « comme les vagues de la mer », 
quelques autres, au contraire, soutiennent qu’ils se diffusent dans 
toutes les directions, « comme les filaments de Kadamba ». 


3° Sens du goat. Il réside dans |’extrémité de la langue. Les sensa- 
tions de goat peuvent étre : le doux, l’aigre, l’acre, le piquant, |’astrin- 
gent et l’amer. 

4° Sens de l'odorat. Il a pour organe le nez, et les odeurs peuvent 


étre de deux espéces : agréables et désagréables. 
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5° Sens du toucher. Son organe est la peau et les sensations qu’il 
peut produire sont de trois espéces : le froid, le chaud et le tiéde, ou 
chaleur tempérée. Il ne semble pas que nos textes aient approfondi 
analyse des sensations cutanées au dela des faits thermiques. Dans 
la littérature, nous trouvons aussi les noms de sensations tactiles 
proprement dites, par exemple le rugueux, le poli, ete. (4); mais 
toutes les variétés des sensations de la vie organiqne, des sensations 
musculaires, etc., ne semblent pas avoir attiré l’attention de nos 
philosophes. 

Cet apercu sommaire des données primitives des sens selon les 
philosophes indiens — plus particuliérement, selon les adhérents du 
Nydya-Vaiceshika — est assez conforme aux résultats de la psychologie 
moderne. Sans doute, dans quelques points, une connaissance plus 
approfondie ou une application plus constante des sciences physi- 
ques, edt permis une détermination plus exacte et plus rigoureuse 
des éléments primitifs de la sensation (7); mais nous devons recon- 
naitre que, méme aujourd’hui, nous ne sommes pas beaucoup plus 
avancés que les Indiens, car quand nous voulons classer ces données 
primitives des sens, nous devons souvent nous contenter de critériums 
tout a fait affectifs. 

La théorie que nous venons d’exposer, et qu’on pourrait appeler 
la physique psychologique, est loin d’épuiser toute la matiére que les 
philosophes indiens recueillent sous le titre de pratyaksha, de percep- 
tion ou notion directe. 11 nous faut done étudier le mécanisme 
complexe du procédé psychologique, et voir quel est le jeu, si fin et 
si compliqué, qui nous permet d’élaborer les matériaux de l’expé- 
rience et d’acquérir la connaissance du monde extérieur. 

Rappelons les mots de VAtsyfyana cités plus haut: « le Moi s’unit 
avec le manas, celui-ci avee l’organe, et l’organe avec l'objet ». Le 
point de départ est done le contact de |’organe avec l’objet, et nous 
devons voir quels sont ces objets et de quelle maniére agit ce contact. 
L’ensemble de tout ce que nous pouvons connaitre se range dans six 
(ou sept) catégories: substance, qualité, mouvement, généralité, 
particularité, inhérence (et négation). Toutes ces catégories ont comme 


(*) Voir la citation du Mahabharata dans Nydyakoga®, p. 958-959. 
() Par exemple, ils auraient vu que l’astringence et l'acreté ne doivent pas 
étre classées entre les sensations du godt, mais comprises dans les sensations 


cutanées. 
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caractére commun d’étre objet de connaissance; nous devons done 
voir jusqu’a quel point et de quelle maniére elles peuvent étre 
connues directement et tomber dans le domaine du pratyaksha. 

L’on distingue a ce propos six variétés de contacts : 


1° conjonction samyoga) ; 

2° inhérence en ce qui est conjoint (samyuktasamavdya) ; 

3° inhérence en ce qui inhére en ce qui est conjoint (samyuktasa- 
mavetasamavaya) ; 

4° inhérence (samavdya) ; 

5° inhérence en ce qui inhére (samavetasamavdya) ; 

6° rapport entre sujet et prédicat (vigeshanata). 

Cette terminologie et cette classification exigent une explication 
assez détaillée, surtout 4 cause des principes particuliers qui en for- 
ment la base. Lorsque nous voyons une fleur, i! y a contact, conjone- 
tion (samyoga), entre l’ceil et l'objet. Mais en percevant l'objet nous en 
percevons aussi la couleur: cependant|cil, qui est substance, ne peut 
pas s'unir directement avec la qualité d’une autre substance; par 
conséquent, nous connaissons la couleur de la fleur parce qu'elle 
inhére dans la fleur, qui vient en contact avec |’ceil, Encore : lorsque 
nous percevons dans un objet une qualité, nous avons aussi |’idée 
générique de cette qualité: par exemple, en voyant une fleur bleue, 
nous percevons aussi que ce « bleu » est une couleur. Or, cette 
généralité ne peut pas entrer en contact direct avec |’ceil, qui, comme 
nous l’avons vu, ne peut méme pas se mettre en contact avec les 
qualités ; il s’ensuit que nous percevons la « généralité» de « couleur » 
parce qu’elle inhére dans la couleur spéciale (dans notre cas, le bleu) 
qui, elle aussi, inhére dans l'objet (la fleur) qui vient en contact avec 
lorgane de la vue. Dans la perception du son, nous avons un procédé 
différent. Nous savons que l’organe de Il’ouie est « cette partie de 
réther qui est limitée par la cavité auriculaire », et que le son 
inhére dans |’éther parce qu’il est sa qualité spécifique. Cela donné, 
l’on comprend que notre perception auditive a lieu parce que le son 
que nous percevons inhére dans cette partie de |’éther qui forme notre 
organe de l’ouie: le contact est donc ici une inhérence (samavdya). 
Nous savons encore que la « généralité » inhére dans l'objet qui en est 
pourvu, c’est-a-dire que chaque unité d’une espéce se rattache a l’idée 
générale de l’espéce : ainsi, par exemple, lorsque nous connaissons 
que « ceci est bleu », nous sommes censés connaitre aussi ce que 
c’est que la couleur. De la méme maniére, lorsque nous percevons un 
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son — un mot sanscrit ou une rumeur inarticulée quelconque — 
nous « percevons » aussi, c’est-a-dire nous connaissons, qu’il est un 
son, ce qui signifie, que nous percevons, non seulement le son parti- 
A, culier qui nous frappe dans ce moment, mais aussi qu'il est un 
individu de cette classe qu’on appelle « son » en général. Or, cette 
perception a lieu parce que la « généralité » — nous dirions l’idée 
abstraite et générique — d’ « étre son » inhére dans le son particu- 
lier qui, lui, inhére dans l’éther, qui forme notre organe de |’ouie. 
} Nous avons ainsi le cinquiéme contact, qu’on appelle précisément 
) « inhérence dans ce qui inhére » (samavetasamavdya). 

ht Avant de continuer notre examen, il faut reprendre la question en 
{ la formulant de la maniére suivante : quelles sont les catégories que 
hi, nous pouvons percevoir avec nos sens? Les substances sont percues 
\ par les yeux — les modernes disent par les yeux et par le toucher —, 
4 i) pourvu que leur couleur (et leur tangibilité) soient « manifestées », 
| c’est-a-dire, pourvu que les substances puissent effectivement impres- 

: sionner nos sens de la vue ou du toucher. Le contact est ici direct : 
I lorgane s’unit avec son objet, et nous avons la premiére forme de 
7 samnikarsha (contact) qu’on nomme justement samyoga, union. Les 
qualités et le mouvement peuvent étre percus par tous les organes, au 

moyen du deuxiéme contact : en effet, ni les qualités ni le mouve- 
ment ne peuvent étre percus indépendamment de |’objet qui en est 


ih pourvu, parce qu’ils n’existent pas isolés : par définition, ils inhérent 
i dans les substances. La catégorie de « généralité » peut se percevoir 
i par la deuxiéme ou la troisiéme variété de contact, selon qu'il s’agit 
f de l'idée générale de substance ou de celle de qualité ou de mouve- 
( ment. La quatriéme catégorie n’est pas susceptible de perception 
directe : en effet, la particularité réside dans les atomes et ne peut 
pas étre connue au moyen de nos sens. Restent done les deux autres 


catégories, inhérence et négation, qui sont percues par le sixiéme 
tb contact, qu’on nomme « rapport entre sujet et prédicat ». Cependant, 
fy selon les Vaiceshikas, l'inhérence ne peut pas étre connuedirectement 
4 par les sens, mais seulement déduite par la voie d’un raisonnement : 
hy nous nous bornerons donc a étudier ce sixiéme contact dans ses 
i) rapports avec la catégorie de négation. La question n’est nullement 
iH oisive : elle a son importance bien marquée dans l'histoire des 
Hh systémes de philosophie indiens et sert trés bien comme exeinple de 
| la subtilité de méthode du Nydya. 
La négation, qui est, des sept catégories du Vaiceshika, celle qui a 
été retrouvée aprés les autres, est, pour ainsi dire, la contre-partie 
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des catégories positives, et représente en quelque sorte l’idée du non- 
étre, opposée aux différentes maniéres d’étre qui ont leurs expressions 
dans les six premiéres catégories. Cependant, ce non-¢tre, est : l'on 
dirait que l’idée négative est congue en forme positive; par consé- 
quent |’on croit que le non-étre peut étre percu directement par un 
contact des sens avec l’objet. Mais la négation est, 4 tous points 
de vue, différente des autres catégories, et nous ne pouvons pas la 
percevoir par aucun des cing contacts examinés jusqu’ici et qui se 
réduisent a l’union et a |’inhérence et a leurs combinaisons. Par con- 
séquent, pour expliquer la perception directe de la négation, l'on a 
recours a cette espéce particuliére de contact qu'on nomme vic¢eshanatd 
ou vigeshanaviceshyabhava, rapport desujet a prédicat ou rapport entre 
le qualifié et la qualification. Supposons que nousayons sousles yeux un 
espace de terrain vide : nous pouvons dire que le sol est pourvu de 
la non-existence, par exemple, d’un pot (ghata), ce que le sanscrit 
exprime avec un substantif et un adjectif composé, bhtitalam (le sol) 
ghata-abhava-vat. Dans cette phrase, la non-existence du pot est la 
qualification (vigeshana) du sol, qui est le terme qualifié (vigeshya) : 
or, tandis que le sol, qui est substance, est percu directement par 
l’ceil qui s’unit immédiatement avec lui, la non-existence au contraire , 
peut entrer en contact avec |’eil et étre percue seulement parce 
qu'elle est une qualification du sol. Ce rapport de qualification est 
done ce qui nous permet de connaitre la négation par le moyen des 
sens, et nous pouvons l’envisager de deux points de vue différents, 
selon que nous faisons sujet de la phrase Ja négation de la chose 
donnée, ou le lieu ot se vérifie cette négation. Il en dérive deux 
notions et deux expressions différentes : « le sol est pourvu de la 
non-existence du pot » (bhitalam ghatdbhavavat,) ou bien « ici sur le 
sol il ya la non-existence du pot » (iha bhutale ghatabhdvah). 

Cette théorie n’a pas été acceptée sans contraste par les autres écoles 
philosophiques de I’Inde. Les Mimamsakas la rejettent, en la démolis- 
sant par des critiques auxquelles les auteurs de Nydya répondent avec 
beaucoup de subtilité. Les discussions, souvent fatigantes, qui en 
sont dérivées, ne méritent pas d’étre résumées ici. Il suffit de 
remarquer que les Mimamsakas nient tout le procédé admis par les 
Naiyayikas, et soutiennent qu’on connait la non-existence d’un objet 
parce que nous ne le percevuns pas, et ils ajoutent aux autres 
pramdnas celui de la non-perception (anupa/abdhi), dont la fonction 
est justement de faire connaitre |’abhdva. En tout cas, la catégorie de la 
non-existence a été introduite plus tard dans le Vaicgeshika, dont elle 
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a été assumée par le Nydya-Vaiceshika dans la période du syncrétisme : 
nous pouvons nous passer d’insister plus longtemps sur cette question 
qui, au fond, n’est pas essentielle. 

Le lecteur qui aura eu la patience de nous suivre jusqu’ici aura sans 
doute remarqué que nos philosophes comprennent sous le nom de 
pratyaksha une grande partie de ce que nous appelons aujourd'hui 
psychologie. Cette analogie (qu'il faut naturellement entendre avec 
beaucoup de diserétion) parait encore plus évidente par ce qui suit. 
Les faits que nous avons exposé dans les pages précédentes regardent, 
selon le Nyaya-Vaiceshika, les connaissances que nous obtenons au 
moyen de nos sens, qui, d’une maniére ou d’une autre, entrent en 
contact avec les objets : c’est donc une perception normale, commune, 
ordinaire — laukika, comme disent les textes. Cependant, il y a toute 
une série de faits qui ressortent, pour nous, du domaine de la psycho- 
logie, et, pour nos auteurs, de celui du pratyaksha, sans qu’on puisse 
parler, pour eux, d’une origine spécifiquement sensorielle. Ces faits 
forment ce que les textes appellent perception extraordinaire 
(alaukikam pratyakskam), et se produisent, eux aussi, par un contact, 
mais un contact tout a fait sui generis, qu’on appela pratydsatti. 
ll s’agit d’une perception ultrasensible, mais qui est toujours per- 
ception. Elle comprend trois variétés, dont la derniére ne nous 
intéresse pas, parce qu'elle est propre aux ascétes et se rattache a des 
idées mystiques et théosophiques dont méme les systémes réalistes de 
I'Inde nont su se dépouiller. Nous bornerons notre examen aux deux 
autres variétés, qui ont une valeur vraiment philosophique. Supposons 
de voir un objet : en le percevant par nos sens, nous connaissons 
aussi sa «généralité», sonsdmdnya,ouconceptcomme disent lesIndiens, 
son espéce, comme nousdirions. I]s’ensuit quela perception d’un objet 
réveille en nous l'idée de |’espéce a laquelle cet objet appartient, et 
cette idée d’espéce rappelle, en quelque sorte, 4 notre esprit tous les 
autres individus qui forment l’espéce, de telle maniére que la per- 
ception de cet individu z nous procure la perception complexe de 
tous les autres individus qui, avec celui-ci, forment l’espéce. Le trait 
d’union entre les deux « perceptions » est l’idée d’espéce, avec 
laquelle, selon nos auteurs, s’unit le manas, au moyen d’un contact 
qui n’est pas sensible et qui donne naissance a une perception qu’on 
appelle sdmdanyalakshana, « caractérisée par la généralité ». Supposons 
a présent qu’une fleur tombe sous nos sens de maniére a ne pas les 
affecter tous 4 la fois : par exemple, qu’elle soit si éloignée de nous, 
que nous pouvions la voir sans cependant en percevoir le parfum. Or, 
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lorsque nous la voyons, nous disons, non seulement « ceci est une 
fleur », mais aussi « cette fleur est parfumée ». La perception du 
parfum ne peut pas se produire parles yeux, qui ne percoivent pas les 
odeurs, ni par le sens de l’odorat, parce que l'objet est trop éloigné 
pour qu’il soit possible d’en recueillir le parfum : il est done nécessaire 
d’admettre que la perception olfactive concomitante a la perception 
visuelle est causée par la notion, préalablement acquise, de 
l’odeur propre A cette fleur. Donc, quand en percevant effectivement 
une qualité d’un objet, nous en percevons aussi une autre qui 
cependant ne tombe pas sous le domaine du sens qui devrait la faire 
connaitre, nous opérons par une notion intermédiaire : d’od le nom, 
donné a ce procédé, de jndnalakshana, « caractérisé par une notion ». 
Il est évident que, dans les deux cas examinés tout a l’heure, nous 
sommes en présence de véritables faits d’association. Nos philosophes 
ont parfaitement compris que ces faits sont causés par une percep- 
tion, et ils les ont rangés dans le pratyaksha; mais ils ont compris 
aussi que le contact des organes sensoriels avec les objets n’en est 
pas le facteur essentiel et suffisant, et c’est pourquoi ils ont imaginé un 
contact sui generis, qui surpasse la portée commune des organes et 
est ultrasensible. 

Notre exposé des theories psychologiques des Indiens ne serait pas 
complet si nous ne disions pas quelque chose du sommeil et du réve. 
Rappelons encoreune foisquelaconnaissance et la conscience ont leur 
origine dans lecontact entre le Moi etle monde extérieur par le moyen 
du manas et des organes des sens. Nous devons 4 présent ajouter que 
l’dtman est omniprésent : par conséquent, il devrait se trouver partout 
ou se trouve le manas, ce qui signifie que la chaine de contacts dtman 
— manas — organes — objets ne serait jamais interrompue et le 
sommeil serait impossible. Cependant, il était impossible de nier le 
fait. L’on a donc eu recours a une conception dont on ne saurait dire 
si elle est physique ou biologique, celle du puritat. Dans la région 
voisine du cceur il y aurait une veine, appelée de ce nom, ot le 
manas, qui est de sa nature atomique, entrerait pendant le sommeil, 
en interrompant ainsi les rapports entre |’dtman et le monde exlérieur. 
Le sommeil a deux gradations, qu’on appelle nidrd et sushupti : leur 
différence peut se décrire en disant que dans la sushupti il y a le 
détachement le plus complet du manas des organes et du Moi, de 
maniére que toute conscience est comme abolie, tandis que dans la 
nidrd se font encore sentir les impressions de l'état de veille. Nous 
pourrions traduire sushupti par « sommeil sans réves », qui est aussi 
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l'expression populaire pour indiquer le sommeil profond et complet. 
Déja dans cette distraction il y a les premiers éléments d'une théorie 
du réve, c’est-a-dire d’un phénoméne qui a bien des traits en commun 
avec le phénoméne du souvenir. KanApa dit en effet (*) : « le souvenir 
se produit d’un contact particulier entre le Moi et le manas, et de 
limpression ». Et il ajoute de l’aphorisme suivant « de la méme 
maniére se produit le réve ». L’on admet done que l’origine des 
réves consiste essentiellement dans la persistance d’impressions qui se 
transforment en images par effet de l’organe central, tant |’activité 
inconsciente se continue pendant le sommeil. Deux auteurs, Pracas- 
TAPADA et CankARA Micra, a la distance d’au moins huit siécles l'un de 
l'autre, analysent, presque avec les mémes mots, les causes qui 
peuvent donner naissance aux réves. Elles se réduisent a trois catégo- 
ries, que nous appellerons, d’aprés leur nature, physique, psycholo- 
gique et métaphysique. Les causes physiques sont représentées par les 
troubles des humeurs du corps humain. Les causes psychologiques se 
réduisent, au fond, a des mouvements passionnels ou a des impres- 
sions qui, aprés s’étre produites dans |’état de veille, persistent pen- 
dant le sommeil. Les causes métaphysiques consistent dans le mérite 
et le démérite que chaque étre humain a accumulés dans ses migrations 
a travers le samsdra : chaque Ame individuelle est accompagnée dans 
son voyage indéfini 4 travers l’océan des existences, par le méme 
manas, qui est censé conserver les impressions, je dirai presque les 
empreintes, de ce qu’il a percu dans le cours de ses renaissances. 


Nous avons ainsi dessiné, dans ses grandes lignes, ce qu’on serait 
tenté d’appeller la psychologie indienne. Cependant, nous ne vou- 
lons pas employer ce terme de « psychologie », qui a une portée et 
une acception trop modernes. Les philosophes de I’Inde ont divisé le 
domaine des connaissances humaines selon un principe plus schéma- 
tique et, jusqu’é un certain point, empirique, d’aprés les moyens qui 
nous permettent d’acquérir les diverses notions. Pour appliquer aux 
systémes indiens les divisions de notre encyclopédie philosophique, 
nous devrions révolutionner la méthode des textes originaux, ce que je 
ne trouvepas convenable. Car dans une exposition comme celle-ci, qui 
veut donner en peu de pages un apercu fidéle des théories indiennes 
de la connaissance, l’on doit pousser la fidélité jusqu’a reproduire, 


(*) Vaigeshikadargana, IX, 2, 6. 
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autant qu'il est possible, l’ordre suivant lequel la matiére est disposée 
dans les textes. Et l’ordre signitie, non la forme, mais la méthode. 


Le terme qui exprime le deuxiéme moyen de connaissance, anu- 
mana ou raisonnement, a, comme le terme de pratyaksha, une portée 
bien plus large qu’on ne pourrait supposer en le traduisant plus ou 
moins 4 la lettre. Dans le fait, il sert 4 indiquer tout l'ensemble de la 
logique, dans son double aspect de science de principes et de science 
formelle. Il ne rentre pas dans notre plan d’exposer tout au long la 
théorie minutieuse du syllogisme, la technique du raisonnement, ses 
régles et la classification de ses erreurs : nous nous bornerons a 
donner un apercu des principes théoriques, en un mot, nous traite- 
rons ici |’élément psychologique de la logique indienne. I! est inutile 
de remarquer que la distinction entre les deux parties de cette science 
ne sera pas toujours absolue : car il est difficile de nettement séparer 
ce qui dans le fait est bien souvent inséparable. 

Selon la définition plus commune, |’on entend par anumdna la cause 
spécifique de la conclusion logique (anumiti). La conclusion se pro- 
duit par un acte de notre esprit qu’on appelle pardmarcga — (un terme 
bien difficile 4 traduire et sur lequel nous reviendrons tout a |’heure) 
— et qui « consiste dans la notion que la raison est l’attribut du sujet 
et se trouve dans un rapport de concomitance avec la conséquence »(*), 
Si nous voyons une chose, par exemple une montagne avec le sommet 
couronné de fumée, nous sommes tout naturellement portés a en tirer 
la conséquence qu'elle doit avoir du feu, par la raison que la fumée se 
trouve seulement la ov il y a du feu. Nous avons ici un acte complexe, 
dans lequel la raison (au terme moyen) se présente a notre esprit 
comme attribut de la chose, ou sujet, et comme constamment unie 
avec la conséquence. Ce n’est pas le syllogisme, ce n’est pas la conclu- 
sion, ni le raisonnement dans sa forme achevée : c’est plutét la phase 
qui suit la perception et précéde Ja conclusion, le stade oi tous les 
éléments essentiels de !’acte logique se présentent & notre esprit 
d'une maniére synthétique. Le processus du raisonnement peutserésu- 
mer ainsi, en paraphrasant et presque en traduisant les mots d'un 
texte (Tarkabhashd, p. 35-36). Si nous voyons plusieurs fois, par 
exemple dans une cuisine, la fumée et le feu, nous sommes porteés a 
établir, par effet de cette vision réitérée, une concomitance constante 


(') Tarkasamgraha, p. 44. 
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entre le feu et la fumée, concomitance qui est inhérente a la nature 
méme des deux termes et que nous exprimons en disant « partout ot 
il y a de la fumée, il y a aussi du feu ». L’on a ici la premiére phase 
du procédé illatif, qui résulte de deux éléments : l'un sensoriel, 
consistant dans la perception réitérée du fait, l'autre intellectuel, 
consistant dans la notion perceptive de la concomitance invariable 


entre la fumée et le feu. La deuxiéme phase consiste dans la notion: 


que dans une chose, par exemple la montagne, se trouve de la fumée. 
Alors, nous nous rappelons que les données expérimentales nous ont 
permis d'établir la concomitance entre la fumée et le feu, et, en appli- 
quant cette constatation au cas particulier, et en réfléchissant sur le 
fait que dans le mont se trouve I'attribut d’étre pourvu de Ja fumée, 
nous disons : « sur cette montagne se trouve la fumée qui est toujours 
accompagnée par le feu ». Nous atteignons ici une nouvelle phase, ou 
setrouvent réunies les deux notions que dans cette montagne se trouve 
la fumée, et que la fumée est toujours accompagnée par le feu. C’est 
la troisiéme phase, qui consiste dans une « réflexion » sur la marque 
caractéristique » (linga-pardmar¢a) : on pourra l’appeller, comme |’a 
déja appellée M. Jacosi (*), la représentation de la conclusion, car 
elle contient tous les éléments qui devront nous faire aboutir 4 la 
conclusion formulée dans les mots « done cette montagne a du feu ». 

Dans le passage de la Tarkabhdshad que nous venons de paraphraser, 
sont contenues les données essentielles de la théorie logique. Pour 
qu'un raisonnement soit possible, il faut appliquer au cas particulier 
un principe général établi sur lexpérience. Cette application se fait en 
constatant que dans la chose se trouve un attribut ou signe caracté- 
ristique — linga — que nous savons toujours concomitant avec un 
autre qu’on doit démontrer existant aussi dans la chose. Ces deux 
éléments — existence du « signe », ou moyen terme, dans la chose 
(paksha), et rapport de concomitance entre le moyen terme et la con- 
séquence — sont au méme degré nécessaires et doivent se combiner 
ensemble. En effet, si nous nous bornions simplement a remarquer 
qu’une chose est pourvue d'un attribut quelconque, ou a énoncer sim- 
plement le rapport de concomitance, nous ne pourrions jamais aboutir 
a une conclusion, car nous aurions seulement, dans le premier cas, 
la constatation d’un fait, dans le deuxiéme, |’affirmation d’un prin- 
cipe général. Il faut donc que Jes deux notions — l'une sensorielle et 


(') Die indische Logik (dans Nachrichten d. K. Ges. d. Wiss. zu Gottingen, 
Philol.-hist. klasse, 190], p. 460-484). 
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l'autre théorique — se combinent ensemble, d’une maniére précise, 
par un rapport de sujet 4 prédicat, ainsi : « cette montagne a-du-feu- 
qui-est-toujours-accompagné-par-la-fumée », vahnivydpyadhimavan 
ayam parvatah. Cette expression est intéressante pour deux raisonse 
En premier lieu, elle nous montre que les deux éléments dont nous 
parlions tout a l'heure sont considérés en rapport au terme moyen, 
qui doit done se trouver dans la chose et étre en concomitance 
constante avee la conséquence, ce qui nous explique pourquoi l’on 
fait consister l’acte du raisonnement dans une « réflexion sur la 
marque, Ou moyen terme » (linga-pardmarca). Deuxiémement, elle 
nous permet de voir de quelle maniére nos philosophes envisageaient 
le procédé illatif : pour eux — et dans la réalité — nous avons avant 
tout la perception d’un fait, par exemple, que dans un sujet z se 
trouve un certain attribut, et seulement aprés cette perception se 
réveille en nous la notion du principe général que cet attribut est 
toujours accompagné par un autre qui, par conséquent, doit se 
trouver aussi dans le sujet, mais qui se présente de premier abord a 
notre esprit comme une propriété, non du sujet, mais du terme moyen 
considéré dans le sujet : ainsi, dans l’exemple donné, le feu qui doit 
se trouver dans la montagne, nous apparait comme lI’attribut de la 
fumée que nous voyons sur la montagne, De cette conception qui 
répond a la succession naturelle des moments du procédé logique, en 
partant de la perception pour arriver 4 la conclusion, dérive la forme 
que le sillogisme a assumée dans le Nyaya-Vaiceshika : nous y revien- 
drons dans les pages suivantes. 

Dans tout syllogisme, nous opérons sur trois éléments : la chose ou 
sujet (paksha); la raison (hetu) ou marque caractéristique (linga) ou 
moyen de démonstration (sddhana); et la conséquence (sédhya) : ce 
sont les trois termes, grand, petit et moyen de notre logique. La fone- 
tion du moyen terme, dans la logique indienne, est naturellement la 
méme que dans toute logique et nous ne saurions mieux la décrire 
qu’en reproduisant les mots de Taine (Intelligence, Il, 391) . « Entre les 
deux données qui font couple, il s’en trouve une autre intermédiaire 
qui, étant liée d’une part 4 la premiére et d’autre part A la seconde, 
provoque par sa présence la liaison de la seconde et de la premiére; 
en sorte que cette derniére liaison est dérivée et présuppose comme 
conditions les deux liaisons préalables. » Le fondement vraiment 
essentiel, le point central de tout raisonnement consiste done dans la 
notion d’un rapport de concomitance nécessaire et constant de deux 
termes, de maniére que, étant donnée |'existence de |’un, il s’ensuit 
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forcément Il’existence de l'autre. Ce rapport, qui prend dans le fait la 
forme d’un principe général, est appelé par les Indiens vydpti. 

Par concomitance ou vyapti l'on doit entendre, selon les définitions 
des textes, « un rapport inhérent 4 la nature méme des deux 
termes concomitants » (*) : ce qu’on explique en disant que « la conco- 
mitance consiste dans le fait que la raison a invariablement le méme 
substrat que la conséquence » (?) : en d’autres mots, que, ow il y a la 
raison, il y a aussi la conséquence. Cette conception de la vydpti 
comprend donc deux éléments : celui de la coexistence des deux 
termes et celui de l’invariabilité de cette coexistence : ¢a revient a dire 
que la liaison est nécessaire et universelle parce qu’elle se véritie dans 
tous les cas identiques. En appliquant ces observations au syllogisme 
nous dirons que la concomitance contient la raison, qui est toujours 
accompagnée par la conséquence, et ld conséquence, qui accompagne 
toujours la raison : l’on appelle la premiére vydpya et la seconde 
vydpaka (3). Il faut cependant se garder d’interpréter la concomitance 
comme impliquant une idée d’extension : plutdt, elle est fondée sur 
lidée de coexistence. S’'il y a (pour nous servird’un exemple heureuse- 
ment choisi par ATHALYe) (‘) vingt personnes, dont cing possédent 
cent rupies et les quinze autres, cinquante, nous dirons que le nombre 
cinquante est le vydpaka et le nombre cent le vydpya, parce que le 
cinquante se trouve dans tous les vingt cas, tandis que le cent se trouve 
dans cing seulement; l’on peut donc dire que le cinquante coexiste 
avec le cent, mais il serait faux de dire l’inverse, que le cent coexiste 
avec le cinquante. I! s’ensuit que le vydpaka, ou conséquence, doit 
étre plus grand ou tout au moins |’égal du vydpya, mais jamais plus 
petit, en se rappellant toujours que « grand » et « petit » indique ici, 
non l’extension des deux termes, mais le nombre des cas ot les deux 
termes se présentent unis. 

Le fondement du raisonnement est la perception : comme les sen- 
sations constituent les éléments primitifs de la perception, ainsi les 
perceptions sont les éléments primitifs du raisonnement. C'est toujours 
l'expérience qui nous fournit les matériaux de notre activité psycho- 
logique. Les textes, en commentant des stitras de Gautama (5), nous 


(*, Tarkabhasha, p. 35. 

(*) Tarkakaumudi, p 11. 

(8) Cf. Jacomt, Ind. Log., p. 462. 
(*) Tarkasamgraha, p 246. 

(8) Nyayadar¢ana, I, 1, 5. 
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disent que le raisonnement présuppose la perception. Ce sont nos sens 
qui, aprés nous avoir appris, par des perceptions réitérées et uni- 
formes, que la fumée et le feu sont concomitants, nous permettent de 
généraliser cette expérience dans un principe constant et nécessaire; 
ce sont aussi nos sens, qui, en percevant dans un nouveau cas un des 
termes du rapport, réveillent en nous le souvenir de ce rapport. L’on 
peut cependant se poser une question : c’est vrai que la concomitance 
a été établie aprés un nombre trés grand d’observations expérimen- 
tales qui ont toutes démontré qu'elle se vérifie avec ses caractéres de 
constance et de nécessité; mais |’on n’a pas épuisé tout le nombre des 
expériences possibles. I] n’est done pas exclu a priori que dans 
quelques cas, soit méme dans un cas, la concomitance vienne a 
manquer. En d’autres termes : comment peut-on démontrer que le 
principe général déduit d’une série indéfinie de cas particuliers, a une 
valeur universelle? Nos textes répondent qu’il suffit « que la notion de 
la concomitance soit accompagnée de I'absence de la notion d’un cas 
contraire » (4). Ca veut dire que, pour démontrer la réalité du rapport 
de concomitance, il suffit de démontrer l’impossibilité qu’il ne soit 
pas, c’est-a-dire que, ne pouvant pas contréler tous les cas innom- 
brables ou se vérifie ce rapport, il suffit de prouver que le contraire 
de ce rapport (nous devrions dire de ce principe) porterait a des 
conséquences absurdes. C’est ce qu’on obtient au moyen d’une reductio 
ad absurdum, ou tarka, qui est décrite comme une notion fausse qu’on 
suppose vraie pour démontrer la vérité de la notion contraire. 

L’on a vu que la concomitance a une valeur universelle, et que cette 
universalité est établie a |’aide d’une généralisation : c’est, en derniére 
analyse, un processus qui va du particulier au général. Cependant, 
nos auteurs n’ont recours, pour expliquer l’origine de l’idée de conco- 
mitance, ni a l’induction ni a l’abstraction, mais plutéta la perception. 
En développant les données des textes, la question peut étre exposée 
de la maniére suivante. Soient a et b les deux termes de la concomi- 
tance. Nous avons vu, dans un nombre n de cas, que a et b sont 
concomitants, c’est-a-dire, nous connaissons directement un nombre 
n de a concomitants avec un nombre n de b; |’on aurait par consé- 
quent le droit d’affirmer seulement que a” et b” sont concomitants, 
mais non que tout a et tout b sont concomitants. Pour que la conco- 
mitance ait vraiment la portée d’un principe universel et nécessaire, 


(‘) Tarkasamgrahadipika, p. 38 (§ 45). 
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il faut que dans notre esprit l’idée des deux classes d’objets a et b se 
substitue a la série d’individus a et 6 que nous connaissons ou avons 
connu par |’expérience; en d’autres mots, la concomitance doit étre 
fondée sur l’idée de genre. C'est ce qui a lieu en effet, et c’est aussi ce 
qu’admettent nos philosophes; seulement, ils nient que l’idée de 
genre se produise par abstraction ou par inférence, mais affirment au 
contraire qu’elle dérive d’une « perception extraordinaire », d'un 
contact sui generis entre l’organe et l'objet, qu’on appelle pratydsatti. 
Nous en avons déja parlé plus haut : ici, nous ajouterons quelques 
mots nécessaires pour montrer comment on applique au raisonne- 
ment le procédé psychologique étudié 4 propos de la perception. 
L’idée de genre est inhérente 4 chaque objet qui rentre dans le genre, 
et par conséquent est appris directement par l’organe qui pergoit 
l’objet (1). Lorsque nous percevons par exemple un feu, soit dans une 
cuisine, soit dans une montagne ou dans n’importe quel lieu, nous 
avons aussi la perception d’ensemble de tous les feux ; je dirai presque 
que la notion synthétique du genre « feu » est réapprise ou revue dans 
lensemble de ses éléments individuels chaque fois qu’on pergoit un 
des individus qui la constituent. S’il s’agit de deux termes concomi- 
tants — par exemple la fumée et le feu — la perception actuelle d'une 
fumée rappelle a l’esprit, non seulement l’idée collective de toutes les 
fumées dont résulte le genre « fumée », mais aussi |’idée collective de 
tous les feux qui forment le genre « feu », et nous avons ainsi la 
représentation de la concomitance entre la fumée et le feu. Ce pro- 
cédé est ultra-sensoriel, mais il est, selon nos philosophes, toujours 
perception : nous dirions qu'il contient l’analyse psychologique du 
procédé logique Remarquons enfin que dans cette succession d’actes 
intellectuels l’induction a une place remarquable; seulement, les 
philosophes indiens n’ont pas fait du raisonnement inductif une 
variété 4 part de la connaissance. 

Un des traits les plus remarquables de la théorie logique des 
Indiens, est celui de concevoir le rapport de concomitance d’une 
maniére catégorique et de ne pas reconnaitre la validité d’arguments 
conditionnés. Un auteur ancien, CivApirya, finit sa définition de la 
vydpti en disant qu'elle doit étre exempte de conditions (upddhi) (*). 
L’on entend par condition — upddhi — un élément qui rend possible 


(*) Cf. Tarkabhasha, p. 31. 
(*) Saptapadarthi, § 149. 
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la conséquence seulement dans les cas oi il est présent : il s’ensuit 
que la « condition » accompagne toujours la conséquence mais non la 
raison. Le rapport de concomitance n’est plus constant, parce qu’il 
admet des exceptions (vyabhicdra), et le raisonnement ne peut plus 
aboutir a uneconclusion sire et nécessaire. Ainsi, c'est vrai que « partout 
ow il yade la fumée il y adu feu »; mais ‘inverse n’est pas vrai, notam . 
ment, que « partout oi il y a du feu il y a de la fumée », parce que 
le feu, pour étre fumant, doit étre produit par des matériaux humides, 
et nous savons que, par exemple. les charbons incandescents brilent 
sans fumer. Cependant, il semble que nos philosophes aient en 
quelque sorte admis la validité du rapport de concomitance condi- 
tionné, car ils ne sont pas d’accord a considérer erroné un terme 
moyen fondé sur une concomitance conditionnée. 

Nous avons vu que le rapport de concomitance se base sur |’expé- 
rience. Lorsque nous voulons l’appliquer a un sujet (paksha), nous 
nous rappellerons tous les cas semblables (sapaksha) ot ce rapport 
a déja été constaté, de sorte qu’a la représentation de la concomi- 
tance s’accompagne le souvenir des cas analogues, et nous pensons 
tout naturellement : « dans cette montagne il y a de la fumée qui est 
toujours accompagnée par le feu, par exemple, dans une cuisine, ete. » 
Mais nous savons aussi que, ov il n’y a pas de feu, ne peut pas y avoir 
de fumée : nous avons pu le constater en observant un fleuve, un lac, 
un étang, etc. Tous ces cas ok nous sommes sirs qu’il est impossible 
de rencontrer l'un des deux termes du rapport parce que l’existence de 
Yautre en est absolument exclue, s’appellent « cas ou exemples 
contraires » (vipaksha). Par conséquent, pour démontrer que dans un 
lieu quelconque il doit y avoir du feu parce qu'il y a de la fumée, 
nous pouvons nous servir de la concomitance positive (anvaya) « par- 
toutod il y a dela fumée, il y a dufeu », ou de la concomitance néga- 
tive (vyatireka) « partout oi il n’y a pas de feu, il n'y a pas defumée». 
Pour les deux formes d’expression, nous pouvons aussi ajouter des 
exemples, qui seront pour la premiére, analogues, pour la seconde, 
contraires, au cas en question. [| arrive cependant qu’il soit possible 
d’avoir seulement |’une ou I'autre des deux formes de concomitance : 
l’on aura alors une concomitance purement positive (kevaldnvaya) ou 
purement négative (kevalavyatireka). A ce propos, il faut faire quel- 
ques remarques. Considérées en soi, comme expressions d’un prin- 
cipe général, les deux concomitances purement positive et purement 
négative sont parfaitement justes et raisonnables. Mais quand on les 
prend pour base d’un syllogisme, |’on pourrait observer qu’elles 
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donnent lieu 4 un procédé mental qui n’appartient plus au domaine 
de la logique. La critique a été faite déja par des écoles indiennes, 
par exemple, les Mimamsakas et les Védantistes, qui ont combattu et 
nié surtout la concomitance purement négative. En effet, dans un 
syllogisme fondé sur celle-ci, il n’y a pas en réalité de terme moyen, 
parce que le sujet et la conséquence ont la méme extension; ou, 
s'il y en a un, il coincide avec les deux autres termes. Dans ce cas, il 
s'agit donc, non d’un raisonnement logique, mais d’une évidence 
intuitive (arthapatti), d'une vérité axiomatique. 

Nous avons exposé jusqu’ici les phases du raisonnement et étudié 
ses différents facteurs qui doivent aboutir a la conclusion logique 
(anumiti). Ces facteurs sont tous nécessaires; mais, puisqu’ils sont 
nombreux, on se pose la question de savoir lequel d’entre eux est 
la cause efficiente, spécifique, de la conclusion, ce qui revient a 
se demander en quoi consiste essentiellement |’opération du rai- 
sonnement. La réponse dépend de la définition qu’on donne de 
« cause efficiente » (karana). « Dem Sprachgebrauch zufolge — dit 
M. Jacost (*) — ist karana soviel wie Instrument, und daher lautet 
eine Definition von karana : eine thatige (vydpdravat) Ursache (kdrana) 
heisst wirkende Ursache (karana) : sie ist also eine specielle Ursache, 
welche durch eine mit ihr verkniipfte Aktion oder Funktion (vydpdra) 
das Produkt erzeugt. » En appliquant cette définition au raison- 
nement, la cause efficiente serait la notion de la concomitance, 
et sa fonction le pardmarca ou « Schlussvorstellung », comme dit 
M. Jacosi (*). Quelques autres soutiennent que |’élément essentiel du 
raisonnement est la raison, connue comme existante dans le sujet et 
comme un des deux termes de la concomitance. D’autres enfin 
entendent par cause efficiente celle qui est toujours suivie par son 
effet. « Danach ist nicht das Instrument selbst, sondern dessen Aktion 
die wirkende Ursache. » Par conséquent, la cause efficiente de la 
conclusion logique serait le pardmarca. « Diese Ansicht — remarque 
trés bien M. Jacosi (?) — empfahl sich um so mehr, als der Schluss 
nichts materielles wie ein Instrument ist und darum nicht wohl der 
Trager einer Aktion sein kann. » 


Un raisonnement illatif, une inférence ou anumdna, peut étre de 


(*) Ind. Log., p. 467. 
(*) Voir Japapica, Tarkamrta, p. 17. 
Ibidem, p. 468. 
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deux espéces : pour soi (svdrtha) et pour autrui (pardrtha). La pre- 
miére est celle que nous avons décrit dans les pages qui précédent, et 
consiste dans un ensemble d’actes successifs de notre intelligence, qui 
nous conduisent Ala conclusion. L’autre, est ceméme procédé, limité non 
plus au sujet connaissant, mais exposé, selon un ordre donné, dans 
un schéme rigcureux, pour faire naitre dans une autre personne cette 
conviction raisonnée qui, pour nous, n’a plus aucun besoin de 
démonstration. L’inférence pour autrui présuppose naturellement 
celle pour soi, car i] est impossible d’enseigner ce dont on n’a pas 
acquis la connaissance. Dans le svdrthanumdna lexposition en forme 
de syllogisme n’est pas nécessaire, parce que le sujet connaissant met 
immédiatement en relation les données de fait avec les notions qu'il 
posséde déja, et il arrive de soi-méme a la conclusion, sans besoin de 
formuler systématiquement toutes les phases d'un procédé dont il a, 
dans le fait, conscience aprés coup. Au contraire, si nous voulons 
démontrer quelque chose 4 une autre personne, nous devons lui 
exposer dans leurs détails essentiels et dans leur succession logique 
les faits et les idées qui peuvent le conduire a la conclusion : il faut 
par conséquent employer une forme discursive (vdkya) : Pracas- 
TAPADA (p. 231) dit que « l’inférence pour autrui consiste dans la 
démonstration, au moyen d’un discours (vdkya) divisé en cing 
membres, de ce qui, pour nous, est déja démontré ». La différence 


entre les deux espéces d’inférence se réduit, selon DHarmottara, a cee’ . 
que l’inférenee pour soi est « notionelle » (jrdndtmaka) et ceile pour 
autrui est verbale (cabddtmaka) ('). L’observation est parfaitement 
vraie, et elle revient a dire que le nom d’inférence (anumdna) devait 
s’appliquer proprement a la premiére : l'autre indique seulement le 
moyen d’exprimer par des mots le processus intellectuel du raison- 
nement. 


L’illation pour autrui comprend cing membres (anvaya) : 

1° Proposition (pratijnrd), qui contient le sujet avec la conséquence 
qu'on doit démontrer; par exemple : « dans la montagne il y a du 
feu »; 

2° Raison (hetu, linga, sadhana), ov l'on exprime la caractéristique 
logique (linga) du sujet : elle donne la raison (hetu) de |’affirmation 
contenue dans ja proposition et sert de moyen pour démontrer 


(*) Cf. Ny@yabinduttha, p. 21. 
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(sadhana) la conséquence; par exemple : « parce qu’il y a de la 
fumée »; 

3° L’exemple (uddharana), qui contient I’énoncé de la concomi- 
tance, avec les cas analogues; par exemple : « partout ollily ade la 
fumée, il y a du feu; par exemple : dans une cuisine, etc. »; 

4° L'application (upanaya) : elle sert 4 exprimer que le sujet a 
comme son propre attribut la marque logique qui est concomitante 
avec la conséquence; par exemple ; « ainsi est cette montagne » — 
c’est-a-dire, pourvue de fumée qui accompagne toujours le feu; 


5° Conclusion (nigamana), od: |’on répéte comme démontré ce que 
dans le premier membre l'on avait posé comme sujet de la discussion ; 
par exemple « par conséquent ainsi est ceci » — c’est-d-dire la mon- 
tagne a du feu. 

Ce schéme fait voir que le syllogisme « pour autrui » a un but essen- 
tiellement didactique, et on pourrait aussi bien le décrire comme 
étant l’abrégé d’une petite discussion entre le maitre et l’éléve. L’on 
commence par poser la question, par énoncer ce qu’on veut démon- 
trer : «le monta du feu». Celui qui entend, demande naturellement 
« pourquoi ? ». Et l’onrépond « parce qu’ila de la fumée». Cependant, 
cette réponse ne suffit pas, car l’on peut demander encore comment 
se fait-il qu’ayant de lafumée il doive avoir du feu. I] faut done énoncer 
le principe général, ot les deux termes sont mis dans un rapport de 
coexistence constante et nécessaire, et y ajouter ces autres exemples 
de cas semblables qui, étant connus, donnent au principe général la 
force d’un argument sir et indiscutable. L’on a ainsi le troisiéme 
membre. A ce point, il ne reste plus qu’a appliquer le principe 
général au cas particulier, et a en tirer la conclusion, ce qui a lieu 
dans les deux derniers membres. 

Si nous réfléchissons un moment sur les trois premiers membres 
de ce schéme syllogistique (nydya), nous ne pouvons pas nous 
soustraire 4 l’impression que |’énoncé de la concomitance dans le 
troisiéme y parait comme déplacée et presque en contradiction avec 
l’empreinte empirique ou tout au moins réaliste de l'ensemble. Nous 
serions portés a trouver plus naturel qu’on edt dit : «ce mont a du 
feu parce qu'il a de la fumée, comme c'est le cas dans une cuisine, 
etc. ». En effet, ainsi a été a l’origine la forme des trois membres en 
question, comme I’a démontré Atuatye (') : seulement plus tard l'on 


(') Tarkasamgraha p. 279. 


i 
yy! 
i 
j 
i 3 
| 


LA THEORIE DE LA CONNAISSANCE 249 


a ajouté l’énoncé théorique du rapport de concomitance. L’on voit 
ici que le syllogisme indien était, dans sa furme primitive, fondé 
sur l’analogie ; la raison tirait sa force démonstrative du fait que l’on 
pouvait citer des cas, semblables ou dissemblables a celui en question, 
ou elle se présente ou ne se présente pas avec la conséquence : res- 
semblance et dissemblance (sédharmya et vaidharmya) étaient donc 
les deux critériums de base pour arriver 4 une connaissance que les 
organes sensoriels ne suffisent pas 4 nous donner ; en derniére ana- 
lyse, ils se réduisent au principe de l’analogie, considérée des deux 
points de vue positif et négatif. 

Les éléments dont résulte le procédé du raisonnement subjectif 
(svdrthanumana se reflétent naturellement dans le syllogisme formel, 
dont la partie essentielle, du point de vue théorique, est par consé- 
quent le troisiéme membre, ou, peut-étre mieux, le deuxiéme et le 
troisiéme, ot l’on énonce le principe de concomitanceet ou affirme 
qu'un des termes de cette concomitance se trouve, comme signe 
logique, dans le sujet. [| pourrait done sembler inutile d’insister de 
nouveau sur cet argument. Mais la conception du rapport de conco- 
mitance tel que nous l’avons exposé plus haut, est le résultat d'une 
évolution assez longue des théories logiques dans |’Inde. Fondée 
comme elle est sur l’idée de coexistance, avec son caractére de néces- 
sité et d’universalité, elle comprend en soi toutes les espéces possibles 
de rapports ; et c'est justement parce qu’elle se présente dans une 
forme synthétique et abstraite (en employant ce dernier mot avec 
les limitations que, nous l’avons vu, nous imposent les autres prin- 
cipes du Nydya-Vaigeshika), que nous devons la considérer comme 
le produit d’une analyse ayant duré plusieurs siécles. En d'autres 
mots : avant d’arriver 4 concevoir dans une forme si compréhensive 
le rapport de concomitance, l’on a da examiner quelles étaient, 
in rerum natura, les variétés possibles des rapports entre les choses. 
Etant donnée la tendance empirique ou tout au moins réaliste qui a 
déterminé les débats del’art logique, c’est naturel qu’on ait commencé 
par chercher ces rapports dans la pratique de l’expérience, et que, ne 
pouvant pas encore séparer nettement le procédé mental de son 
expression verbale, l'on ait attribué au syllogisme une classification 
qui appartient au raisonnement : c’est le cas de Gautama, qui nous 
représente le stade le plus ancien de la logique indienne. 

Nous sommes donc en présence d’une évolution dont il est inté- 
ressant de fixer les phases successives. En laissant de cété la forme 
achevée que nous avons étudié plus haut, nous pouvons distinguer 


( 
| 
| | 


250 L. SUALI 


quatre étapes principales, qui sont représentées par Gautama, 
KanApa, Pracastapdpa et les Bouppuistes (*). Gautama divise l’inférence 
en trois espéces : ptirvavat, ceshavat et simdényato drshta. Ces trois 
expressions sont assez difficiles 4 traduire, et c’est aussi difficile de 
préciser au juste ce qu’elles signifient. VAtsyiyana les commente de 
deux maniéres différentes. M. Jacopi doute que les explications du 
commentateur répondent a la pensée de Gautama, « denn es lisst 
sich... wahrscheinlich machen, dass Gautama unter pirvavat den 
Schluss von dem Spiteren auf das Frihere, unter ¢eshavat den vom 
Friheren auf das Spatere verstanden habe ». Quant au sdéményato 
drshta, ce serait, comme il le dit en employant les mots de Birk, 
« der Schluss auf etwas nicht sinnlich Wahrnehmbares, nur in 
abstracto zu Erkennendes ». Kanipa recherche quels rapports réels 
entre les choses déterminent le rapport logique entre la raison et la 
conséquence, et il trouve qu’on peut les réduire aux quatre suivants : 
rapport de causalité, de connexion, de contradiction et d’inhérence. 
Pracastapapa introduit le concept de concomitance, divise l’inférence 
dans les deux variétés de svdrtha et parartha : la premiére représente 
pour luile véritable procédé du raisonnement. Au lieu des trois subdi- 
visions de Gautama, il en admet seulement deux : drshsta et simanyato 
drshta, « jenes ist der Schluss, wenn Sache und Beispiel nicht hetero- 
gen sind; dieses der Schluss kraft des Folge und Grund gemeinsamen 
Begriffes, wenn Sache und Beispiel absolut heterogen sind » (?). 
Enfin, les Bounputstes réduisent, classifient le moyen terme sur la 
base des trois idées d’identité, de causalité et de négation. 

La perception et le raisonnement,s’ils représententen théorie les deux 
moyens par lesquels nos notions sont produites, n’épuisent pas toutes 
les modalités pratiques de la connaissance. En laissant de cété ces 
procédés qu’un examen méme superficiel peut réduire a la perception 
ou au raisonnement ou démontrer qu’ils résultent de l'une et de 
l'autre combinés ensemble, il en reste un qui, par son caractére tout 


(*) Voir, pour la discussion qui va suivre, l'article déja cité de Jacon1, p. 476 et 
suiv., biirx, « Die Theorie d. Schlussfolgerung nach der Samkhyatattvakaumud! 
des Vacaspatimigra » (dans Wiener Zeitschr. fiir die Kunde des Morgenlandes, 
vol. XV); Ta. pe StcnersatsKol, Rapports entre la théorie bouddhique de la 
connaissance et l'enseignement des autres écoles philosophiques de I'Inde (Muséon, 
1904, p. 129-171), et le chap. XVI de la deuxiéme partie de mon Introdusione, 
ou toute la question est résumée et discutée. 

Jacost, loc. cit. p. 481. 
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a fait particulier et par son inséparabilité de tous les actes de la 
pensée, semble se confondre avec eux. Nous devrions done étudier a 
présent les théories des philosophes indiens regardant le langage. 
Mais nous devons résoudre une question préalable, qui est en partie 
une question de terminologie. Le moyen de connaissance dont nous 
allons nous occuper est appelé ¢abda. Le mot, 4 la lettre, signifie 
«son»; dans le fait, les savants européens qui ont étudié les textes 
philosophiques de I’Inde, l’ont traduit de facons trés diverses : 
« Sprache » (Huttzscu), « Mitteilung » (Deussen), « zuverlissige Mit- 
teilung » (Garpe), « word » (MULLER). Le mieux, c’est peut-étre de le 
rendre par « parole», c’est le mot que j'ai moi-méme choisi dans 
d’autres travaux, parce qu’il peut comprendre en soi plusieurs signi- 
fications différentes. En effet, le terme gabda vient 4 exprimer le 
langage articulé, l’enseignement d’un maitre digne de foi, et méme 
l’Ecriture En conclusion, nous trouvons encore une fois, groupées 
sous un terme générique, plusieurs idées qui, jusqu’a un certain point, 
se ressemblent et se tiennent par un enchainement logique, mais qui 
ne sont pas identiques. Probablement, le mot avait a l’origine une 
signification bien précise, qui a gagné en extension et en variété avec 
lévolution de lidée originaire qu’il exprimait. 

Le sens des définitions que les textes donnent de cabda tient dans 
peu de mots : dptavacanam (ou dptopadecgah), gabdah : « La parole 
est le discours (vacana) ou l’enseignement (upadecga) d’une personne 
digne de foi (dpta) ». L’on entend par dpta celui qui dit la vérité, 
c’est-a-dire un homme qui expose les choses telles qu’elles sont réel- 
lement. Comme le dit RK. Garse ('), le cabda « ist urprunglich gewiss 
nichts anderes gewesen, als die Unterweisung von Seiten eines com- 
petenten Lehrers » ; mais cet enseignement tirait son autorité de sa 
vérité, et ne semble pas avoir eu le caractére dogmatique d’un ipse 
dixit. Et puisque tout enseignement s’exprime par des mots, l’on passa 
assez naturellement a étudier les éléments du langage, la maniére 
dont ils se combinent ensemble et les rapports entre les mots et leurs 
significations. Les théories qui se sont ainsi formées touchent par 
bien des points aux théories rhétoriques et grammaticales, ce qui 
était naturel dans un pays olices derniéres ont eu un développement trés 
remarquable. Nous nous bornerons cependant au cété philosophique 
de la question, en |’exposant selon la forme que le Nyaya lui a donné. 


(*) Samkhya-Philosophie, p. 154. 
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Une définition du mot dit : « le mot (pada) est un ensemble de sons 
articulés, en entendant par « ensemble » (samtiha) ce qui est l'objet 
d'une seule notion »,. Cela veut dire que ce n'est pas de chaque son 
isolé d’un mot, mais de tous les sons dans leur ensemble, que se pro- 
duit la notion de l'objet exprimé par le mot. Pour bien comprendre 
la définition il faut se rappeler la théorie de la momentanéité du son. 
Nous avons vu plus haut que tout son ne dure que trois moments, ou, 
pour mieux dire, que son existence est bornée a une triple phase 
momentanée, en tant qu’il se produit, qu'il est percu et qu’il s’éteint. 
Par conséquent, lorsque nous prononcons un mot, nous faisons 
entendre une série de sons dont les premiers sont déja éteints quand 
nous arrivons a articuler les derniers. Il s’ensuit que dans la percep- 
tion d’un mot il faut distinguer deux éléments: la perception du 
dernier son et l'impression produite par les sons précédents. A ce 
point, nous connaissons, ou pour mieux dire, nous reconnaissons le 
mot, car tout ce procédé ressemble beaucoup A celui de la reconnais- 
sance (pratyabhijnd). Dune maniére analogue se produit l’intelligence 
d'une phrase : |’organe de louie percoit directement le dernier mot, 
dont le sens se combine avec celui des mots précédents au moyen des 
impressions réveillées par l’audition des mots précédents (*). 

Mais quelle est la valeur idéologique du mot et quelle est au juste 
extension de son pouvoir d’expression? La question peut aussi étre 
formulée de cette maniére: un mot sert-il a désigner seulement un 
individu, ou tous les individus qu’on peut appeler par ce mot (idée 
de classe ou genre) ou les deux choses ensemble? (?) Les Mimamsakas 
soutiennent qu’un mot n’exprime que l’idée du genre; |’école moderne 
du Nyaya, que chaque mot désigne seulement un objet déterminé ; 
l’école ancienne de Nyaya, qu’un mot indique I’individu et la classe a 
laquelle l’individu appartient; les Bouddhistes affirment qu’un mot 
sert uniquement a distinguer un objet de tout ce qui n’est pas l'objet. 

Soit, par exemple, la phrase ghatam dnaya (*). Celui qui |’énonce 


(1) Cf. Tarkabhasha p. 49. 50. 

(*) Pour ce qui va suivre, voir ATuaLyg, Tarkasamgraha, notes, p. 339-342, 
Dvivent, Tarkakaumudt, notes, p. 62 et le résumé de la discussion dans mon 
Introduszione, p. 436-438. Cf. aussi M. Miituer, Sia systems, p. 530 et suiv. 

(*) « Apporte (-moi) le pot. » C'est l’exemple qui, avec la monotonie propre 
aux Indiens en pareille mati¢re, recourt dans presque tout les textes. Je l’ai 
conservé dans mon exposé, surtout parce qu’en le traduisant j'aurais da employer 
l'article défini ou indéfini, qui aurait introduit dans la discussion une nuance 


qui est étrangére aux textes. 
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veut naturellement qu’on l’entende par rapport a un objet déterminé, 
car autrement il serait impossibte que celui qui écoute pit jamais 
trouver ce qu’on demande. Par conséquent |’école moderne du Nyaya 
soutient qu'un mot indique un objet individuel parce que seulement 
dans ce cas cet objet peut devenir le but d'une action queleonque. 
Mais cette opinion aboutirait 4 la conséquence qu'il devrait y avoir 
autant de mots qu'il y a d’individus, tandis que dans le fait, il existe 
un seul mot pour désigner tous les individus qui ont en soi les traits 
caractéristiques de l’idée qui se présente en eux comme concrétisée. 
L’on comprend done que I’école ancienne du Nyaya soutienne que 
chaque mot sert a la fois 4 exprimer I’idée et l’individu. Les Mimam- 
saka vont plus loin dans la voie de l’abstraction, en affirmant qu’un 
mot exprime seulement l’idée, et que sous cette idée se rangent les 
individus: ils sont plus proches de notre conception moderne. Les 
Bouddhistes ont élaboré une théorie qui est la conséquence directe de 
application rigoureuse de leurs principes philosophiques. Nous ne 
pouvons pas connaitre les choses dans leur réalité, et il nous est aussi 
impossible d’admettre l’idée générique de classe, parce qu'elle n'est 
qu'une conception subjective que nous imposons, non aux choses, 
mais a ce que nous croyons étre les choses. Par conséquent, la fonction 
d’un mot est tout simplement d’exprimer qu’un objet a certains carac- 
téres qui le distinguent des autres. Les Védantistes soutiennent qu'un 
mot exprime, en soi, l’idée abstraite de la chose, tandis que « its 
capability of signifying the class-notion is derived from its aknow- 
ledged connection with the concrete objects comprised in that 
class » (*). 

En poursuivant cette analyse des mots, des rapports entre leur 
forme verbale et leur signification, etc., les philosophes indiens ont 
abouti 4 une philosophie du langage qui est trés intéressante, mais 
qui ne rentre pas dans le plan de cet article. Je dois aussi ajouter que, 
pour I’exposer avec l’ampleur nécessaire, il faudrait, non seulement 
étudier de ce point de vue particulier les textes des différentes écoles, 
mais exploiter aussi les traités de grammaire et de rhétorique: et 
peut-étre le temps n’est pas encore arrivé pour un essai de ce genre. 
J'ai cru bon cependant de donner ici ces éléments qui se rattachent 
en quelque sorte 4 la théorie de la connaissance et qui rentrent, au 
fond, dans le domaine de la psychologie. En effet, ceux-ci sont les 


(*) Armatyr, loc. cit., p. 342. 
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points qui nous intéressent, étant donné le but de cet article: car la 
parole, en tant qu’enseignement, rentre dans le pratyaksha ou dans 
l'anuména, tandis que, considérée comme la révélation d’une vérité 
dogmatique, elle est matiére de foi. Sans doute, il serait important 
de |’étudier de ce point de vue; mais il ne semble pas que les philo- 
sophes indiens aient recherché les bases psychologiques de la 
croyance. 
L. Svat. 


Pavia, 15 juillet 1914. 
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Did Fermat have a solution of the 


so-called Pellian equation? 


In what follows, I have endeavoured to give a solution of the so- 
called Pellian equation, without employing continued fractions ; there 
is nothing new in the results obtained, but it may prove interesting in 
connection with the query which forms the title of the article. Fer- 
MAT proposed three cases of this equation, as a challenge, through 
Sir Kenetm Dicsy, to Waiis, Brouncker and other English mathema- 
ticians; and he is reported to have stated that he had a general proof 
of the possibility of the equation being solved in integers in all cases 
where N is not a perfect square. Most authorities, in ascribing the 
complete solution to Lacrance and Ever, more especially to Ever, 
seem to me to hint that Fermat did not, nay, could not have had a 
complete or even semi-complete proof : even when they do not state 
so explicitly. Their reason seems to be that such a proof is not 
possible without the employment of the method of continued frac- 
tions, and that Fermat had no knowledge, or insufficient knowledge, 
of continued fractions. Now, Fermat may have had sufficient know- 
ledge of the theory of continued fractions for his purpose, although 
I am unaware that he published anything in which they are explicitly 
mentioned. But such an omission, in the case of Fenmat, proves 
nothing. We know that about the time of the correspondence 
between Fermat and the English mathematicians the subject of con- 
tinued fractions was being investigated ; for, in his Arithmetica Infini- 
torum, Wa..ts gives the rules for forming successive convergents, in 
an appendix dealing with Brouncker’s transformation of Wa.tis’s 
well-known infinite fraction for the value of 4/7 into a continued 
fraction; so that Brouncker also must have being using them. How- 
ever, Fermat's work seemed to me to be essentially off these lines; 
and I endeavoured, without the employment of continued fractions, to 
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obtain a general solution of the equation, which would give at the 
same time a proof that a solution could always be found, and explain 
a statement made by Fermat that he had a rule by means of which he 
could always tell whether an equation of the form 2? — Ny* = a had 
a solution in integers or not; when I had found one, I endeavoured so 
to arrange it that it would suggest naturally the process of discovery. 
Of course, I have had a working knowledge of the theory of continued 
fractions to assist me; but so may Fermat have had. But I found that 
the method and the proof came out quite naturally without this 
knowledge, and in a manner suggestive of a Fermatian bit of work. 
There is some merit in the proof itself from a mathematical teacher's 
point of view; for, it is much shorter and easier to understand and 
work than the usual proof and process given in text-books on higher 
algebra. Further, it is self-contained, and is possible without any 
great knowledge of algebra. Indeed, beyond the rationalization of 
the denominator of a fraction, there is hardly anything in it to be 
dignified by the name of algebra. 


It is clear that the values of 2 and y must be the numerator and 
denominator of a fraction that approximates closely to the value of 


UN. 
Suppose we have two such fractions 
T2n Ten +1 
yon > VN, and VN; 
then a closer approximation can be found in the following way. 
Form the sequence of fractions 
Yen’ + Ym + Yon Yon +1 
These fractions will be in descending order throughout if 
Aten +1 (A+ A) +1 + Tm 
Men+i + Ym  (A+1) + Yon 
for all values of \ from O to  ; that is to say, if their difference 
+ 1 — Len + 1 Yon 
+1 Yon) [(A-+ 1) Yong + Yen] 


is positive. 
Suppose VN lies between the two fractions given for the values \ 
and A+ 1; then it differs from either of them by something less 
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than the difference between the two fractions. The approximatiou 

will be the closest possible, for denominators that are not greater 

than those given, if the numerator of this difference is made as small 

as possible ; 7. e., if we can take our values in all cases such that 
+1 — Len 41 Yin = 1. 

Thus, to obtain a nearer approximation, 22, 4 2/ Yn +42, which 
shall be greater than WN, but nearer to WN than 2en/yen, we take 

It is clear that 

Lin+2-Y2n +1 — = 1 also. 
The correct value of 2+: is found from the consideration that 
it is the greatest integer that will make 
Neon + Zen > WN. (Neon 41-Yon41 + Yen) 3 
i. é@., hen+i is the greatest integer in 
— VN. Yon 


VN.Yon +1 — Ton +1 
Similarly, we can find 22,45 / Yen+3, less than WN, but nearer 
to WN than Ten+1/ Yon+is by taking 
Ton +3 = + Yen+3 = Aen+2-Yon+2 + Yen 
where As, +2 is the greatest integer in 


VN. yon +1 — +1. 
+2 —-VN. Y2n +2 


Here again it is clear that 
Lon42-Y2n4+3 — = 

Proceeding in this way we obtain a sequence of fractions, alter- 
nately greater and less than VN, which continuously approximate 
more closely to the value of VN. Also there are no closer approxi- 
mations, without increasing the denominator of the fraction, than 
any one of these fractions. 

We thus have a series of equations, formed from the obvious solu- 
tions 1* —N.0® 1, and which are to be 
identified with the first two of the system : 

ai—N.y'=1 , 

—N. =+ Pre, Zan? —N. 
£3'— N. y3' = Tin N. 
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together with the general equations 

Dene Yen-1 — — Yon = 1, 
which practically include the general equations 

= Le + ANA Yr gd = Ave Yr + 
Take any two consecutive equations of the first set and equate the 
products of corresponding members : 
— Pr = — N. Yr’) (Sper — Ne Yr +1”) 

hence N— p,p, 4 , is always a perfect square for all values of r, 


where the ambiguity in sign remains to be determined. 
Now, the fraction Yon becomes, on rationalizing 
— N.Yen 
the denominator, 
—1 — Lon —1Y2n) — (Lenn —1 — N-Y2nYen—1) 
Yon 
or N+ YN— V2nP2n —1) / P2n- 


Similarly, the fraction become 
Yon +1 Ten+1 


V N.(SonYen +1 — Lon iY2n) + (Lenn 41 N Yontfon +1) 
N 
or (UN + pon) / pen 


Now, we have made the condition that the values of \ should be 
the greatest possible ; hence in each case the upper sign of the ambi- 
guity must be taken. This necessitates that 


— N yrYr—1 


should be negative or vositive according as r is even or odd. 

If, then, we assume that such values of the successive 2 ’s and y ’s 
can be found, we have in all cases 

h, is the greatest integer in { + 'N—p,p,—1) pr. (A). 

On the other hand, if we employ the formula (A) to find the 
successive values of 4, we have a definite method of determining the 
new values of z and y from any two given consecutive pairs of values 
for zand y. Substituting these new values in 2* — N y*, we obtain a 
new p; and with this we can calculate a new \; and so on. 
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But, if the sole object of the work is to obtain a solution of the 
equation z? — N y® = 1, the calculation can be greatly shortened in 
the more difficult cases. For, a formula can be found which will 
enable us to calculate the successive values of p, without the substitu- 
tion mentioned above. In fact, the values of the successive 2’ s and 
y’s need not be determined until we arrive at the value 4 for p. 

For, 

— NYvYr = — Nyy?) + NyrYr 
hence, paying due regard to the signs of the several expressions, 
we have, whether r is odd or even, 


hy = ( VN— Pr —1Pr + vN— PePr +1) | 


The calculation can be conveniently set out as below: 
Make out a tabular form, heading the columns 0, 1, 2, 3, ete., and 
designating the rows by V N — fill 
up the first colum with a (= integer next less than N), )(— N—a®*), 
c (= b), and d (= greatest integer in 2a/c). 

For the second column, take a’ (= cd — a, by formula [B)), 
b' (= N—a"), c'(-= b'/e), and d' (= integer next less than (a + a’) / ¢, 
by formula [A] }; and so on for the succeeding columns, remembering 
that, in determining the figure in the fourth row, that the a, the integer 
next less than VN, persists throughout; i. e., for the third column, 
d" is’ the integer next less than a+ a", and not that next less than 
a’+a". 

For example, let N= 31, anda=5 


N = 31; integer next less than 1 N = 5 


| 1] 4] 5] 5] 4 
41 6 30 | 15 6| 6 | 15 | 30 


Pr 6| 3] 2] 3] 5] 6 
he +1 1| 3 5 3| 4] 


The values of x and y can now be calculated : 
1,Y2 ong 1.y,+0—1, y3=1yet+y, =2, ¥4=3.2+ 1—7, 
y, = 8.7+2=37, yo == 3.37 +7 = 118, yy = 1.118 +37 = 155, 
and yg = 1.155 + 118 = 278. 
and similarly for the value of. But, in general, it will be easier to 
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calculate 2 from the formula WNy?-+-1. Here we have y2=74529, 
and z= 2310400 = 1520. 


It remains but to prove that the value 1 for p is always obtained in 
this manner. It is obvious from what has been proved that the pro- 
duct p,p,+i must be equal to N— (a square); and of the latter 
numbers there is only a limited selection: that is there are only a 
limited number of values for the product p,p, +; and even of this 
limited number, as we shall see later, some may be ineligible. 

Suppose, for example that there are five possible products, A, B, 
C, D, E, say. Then one of these products, A say, is p,.1; the next 
product p,p, contains p, as a factor, which we will suppose to be B; 
the third, C say, contains p, as a factor, the fourth, D say, con- 
tains p;, and therefore the last, E, must be psp,. From this the 
return must be made to D, thence to C, to B, and to A; and since this 
is p,.1, and the factor from B was p,, it follows that the next p must 
be unity; the sign will be plus if the suffix is even ; if the suffix is odd, 
the sign is negative, and we have a solution of the equation 2* — Ny* 
= — 1, from which, as can be readily seen, we obtain a solution to 
the equation 2? — Ny? = + 4, either by continuing the working for 
another complete period, or by conformal multiplication. Thus, if 
x and y satisfy 2? — Ny? = — 1, since we can write 


(x? — Ny*)? as (x* + Ny*)® — N(2ay)? 
+ Nu?, 2ry'is a solution of 22 — Ny* = +4. 


If the products, A, B, C, D, ete., have some or all of them a large 
number of factors, the process of finding the values of p may not be 
so direct as that indicated above, each product or at least some of them 
being « visited » more than once. Again, for any factor of a product, 
left over on division by the preceding p, there may be more than one 
product possible. In the first case the number of possible combina- 
tions must be finite, and the return is made in exactly the opposite 
order, as before. In the second case, the order, which at first sight 
seems to be ambiguous, is made definite by the consideration that the 
sum of the square roots in formula (B), which is equal to the value 
of A, Pr, must be as great as possible, consistent with the fact that the 
sum is divisible by py, i. e., that, isan integer. Hence since one of 
these square roots is already known, the other must be as large as 
possible, or the corresponding product must be as small as possible, 
consistent with the proviso of divisibility mentioned. 


i 
+ 


PELLIAN EQUATION 261 


The foregoing remarks may be made more clear by considering 
specific examples. 

Ex. 1. N= 31; here the products are 6, 15, 22, 27, 30; and the 
order is 6, 30 (= 6.5), 15(= 5.3), 6(= 3.2), 6(— 2.3), 15(= 3.5), 
30 (= 5.6), 6 (= 6.1). 

There is an important point to be noticed here. Since the only 
possible values, less than N, which the number p can have, are 1, —6, 
5, — 3, 2, it follows that the equation 2? — Ny? = a does not admit 
of a solution in integers uniess a (when less than N) is one of these 
numbers, or (when greater than N) can be reduced to one of these 
numbers, in the well-known manner. 

Ex. 1. N = 61; the products are 12, 25,36, 45, 52, 57, 60; and the 
order is 12, 36(= 12.3). Here we have chosen the lowest of the 
alternatives, because we know that \ must be 1. For the next we have 
four alternatives, 12, 36, 45, 57, and 50; ped, is definitely given as 12, 
one square root is already known to be 5, hence the other must be 7, 
and the product required is 61 — 7? = 12. Insuch a case, then, the 
whole table must be calculated, when the order will be found to be 


12, 36 (= 12.3), 12 (—3.4), 36(= 4.9), 43 (= 9.5), 23(= 5.5) 
45 (= 5.9), 36 (= 9.4), 12(= 4.3), 36 (= 3.12), 12 (== 19.1). 


The calculation runs as follows: 
N = 61; integer next less than (“61 — 7 


36 | 12 | 36 45 | 25 45 | 36 | 12| 36 t2| 12| 96] 12| 36 


Pr+i 3|4|9 5|5 9 «| 3 4 [a2] 9 


Here we have the value 1 appearing in the third line in the eleventh 
column, and therefore bearing a negative sign: thus 2,, = 29718, 
Yn = 3805 gives a solution to the equation 2* — N y? = —1; we 
must take a further period therefore, and calculate ay. and yo. ; the 
valuds will be found to be. 


x = 1766319049, and y = 22615398. 
This example is one of the cases proposed by Fermat as a challenge ; 


there is no great difficulty involved by the high numbers ; for, given 
the aboven method, the calculation of the table is a matter of five 
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minutes’ work ; and after that the calculation of x and y is merely 
arithmetical labour. Now, Fermat evidently considered that they 
would prove troublesome, and I take it for some other reason : this 
reason is, | suggest, that Fermat would almost expect the mathema- 
ticians he challenged to find out the matter of the products being 
perfect squares, and the troublesomeness of the particular case of the 
problem is provided by the difficulty in deciding which of the alter- 
natives to take for the successive products, unless the whole scheme of 
the solution was divined. This is one reason why I think that I have 
given what was practically Fermat's method. Another point is this ; 
Fermat states (see Heatu’s Diophantus) that he has a rule for deter- 
mining whether an equation is soluble or not; and this method 
gives the rule, as shown in Ex. 1. Lastly, the arrangement of the 
proof, as | have put it, explains clearly how the proof is derived step 
by step, i.¢., the process of Fermart in its discovery. The first step of 
the formation of a sequence of fractions is obvious : then follows the 
proof that they are in descending order, and the numerator of the 
difference is brought out of constant form; from this, the step to 
making it equal to unity, in order to get the approximations the 
closest possible ones with given denominators (or less), is clearly 
what is necessary to obtain a solution in smallest nmbers. Then the 
limit to \ as the greatest possible integer in certain fractions leads 
directly to the appearance of the expressions, which are proved to be 
square roots of 'N — p,py—i), bya natural rationalizing of the deno- 
minators ; and, quite naturally also, in order to make } as great as 
possible, the signs of these expressions are determined as alternately 
plus and minus. Fermat may have been assisted in this by knowing 
that those in which the highest suffix was even were negative, as he 
could have proved in tbree lines. But even without this, there was 
no necessity for the genius of a Fermat, to arrive at formula (A) in a 
natural straightforward manner. Where it may have come in is in 
the discovery of formula (B); but here he may have been assisted by 
observation of the solutions of several easy cases with low values of N, 
endeavouring to find something that was exactly equal tok. Hence I 
conclude that Fermat did have a general proof, and that it was substan- 
tially what I have given. 


(Derby.) J. M. 
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Daniel of Morley 


an English Philosopher of the XII" century. 


In the last quarter of the xu™ century there worked and wrote 
DaniEL or Moriey, who is interesting as one of the earliest of the 
group of Englishmen who did so much to organise the scientific mo- 
vement of scholasticism. The chronological order of these men’s 
activity was probably Apetann or Batn (fl. c. 1116), Ropert pe Retines 
(== Ropent or Cuester, fl. 1150), translator of AL Knowarizmi’s Algebra 
and of Pro.emy’s De compositione astrolabii, also first translator of 
the Koran, Danie. or Moriey (about 1190), or Neckam 
(1157-1217), Micnaen Scor (c. 1175-c. 1234), BantnoLomarus Anéticus 
(= pe Granvit, fl. 1230-1250), Ropert Grosseteste (died 1253), 
Apam Marsu (died 1257), Roger Bacon (1214-1294) and Joun or 
Peckuam (died 1292). 

But Danie. was in certain respects the most interesting of the 
group for he was not only one of the earliest but, with the exception 
of Rosert pe Retines and Micnaet Scot, he wes the only one with a first 
band knowledge of Arabic. This he acquired in Spain, and the cause 
of his going there he sets forth in the introduction to a tract recently 
printed by Supnorr. « When» he says « I had betaken myself from 
England for the purpose of study and had delayed for a little at Paris, 
I saw there certain men of brutish intelligence occupying the Chairs 
in the schools with great authority, and they had before them two or 
three benches with books upon them so huge that they could not be 
carried, and these books displayed the traditions of Utpian in letters of 
gold. » Utpian was a Roman jurist of the ur century whose works 
were much read in the middle ages, especially before the Arabian 
revival. It was no uncommon thing in the middle ages to write 
treasured works in golden letters. 

Danie. then goes on to describe the asinine pedantry of these 
professional exponents who sat « holding in their hands leaden styles 
with which they inscribed in their books asterisks and obeli with a 
show of reverence. And although from their ignorance they were but 
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images of men, yet by their mere reticence in reply they put on the 
appearance of wisdom; such men | found were indeed, like images, 
incapable of rational discourse. Now when I understood the state of 
affairs | determined in my own mind to avoid becoming like them, 
for after careful thought | saw that those arts, which throw light upon 
learning should not be greeted with a mere passing salutation or be 
gone over in a bare summary. Yet the teaching of the Arabs, the 
wisest philosophers in the world, was hardly to be found except in 
the quadrivium and was chiefly studied in Toledo. » By quadrivium 
is meant the higher and fourfold division of the seven liberal arts 
consisting of Arithmetic Geometry, Astronomy and Music. The 
lower and threefold division or trivium consisted of Grammar, 
Rhetoric and Dialectic. 

Daniet thus tells how Arabian ideas had penetrated to the Quadri- 
vium even before his time, and we know that ever since the year 1000, 
when at the instigation of the learned Pope Sytvester I (Gerpert) a 
treatise on the astrolabe had been translated from Arabic, the in- 
fluence of Arabian learning on the mathematical group of studies had 
been a continuous and growing one. But by the end of the xm cen- 
tury when Daniet wrote, the force of Arabian learning in its original 
home was nigh spent. It is true that the great tradition lingered yet 
in Spain when Averroes (1126-1198), « the second AristotLe » still 
lived at Cordova aged, banished, and disgraced (1195). There in 
Andalusia the bigoted Moslem Almohades retained their hold, and 
into the south of the peninsula it was therefore not easy for a 
foreigner and a Christian to penetrate. But in the north, though the 
Moors had long since been driven from the kingdom of Castille, Arabic 
was still understood and spoken by elements in the Christian popu- 
lation. Moreover Castille was closely linked to England, for 
Ateuonso VIII (1188-1214) the sovereign of that country had mar- 
ried Leonora, daughter of Henry II, who as duke of Aquitaine, by 
right of his marriage with the duchess Eteanor, had a strong direct 
interest in Spanish politics. 

To Castille it was therefore natural that Danie should repair for 
his self-appointed task of acquiring the Arabian culture. « To 
Toledo », he writes, «I hastened with all speed, that I might attend 
the lectures of the wisest philosophers of the world. But at last 
being invited by my friends to return from Spain, | came back to 
England with a valuable collection of books. When therefore | was 
told that in these parts the discipline of the liberal arts was hushed 
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and AnistotLe and PLato were given over to oblivion, | was exceeding 
grieved, and that I might not remain a lonely Greek among the 
Romans I set out for a place where I had heard that this kind of study 
flourished. But while on my way | met my lord and spiritual father, 
Joun, Bishop of Norwich, who received me courteously, after his wont, 
and congratulated me on my arrival. And when, my lord had suffi- 
ciently questioned me, as at the meeting of friends, upon the wonders 
and studies of Toledo, he turned his conversation to astronomy and 
made searching inquiries about the movements of supercelestial 
bodies, and he asked me moreover concerning the sublunar bodies 
which seem to obey the superior bodies by a law of necessity. Since, 
however, time did not allow me to satisfy his enquiries he directed 
the preparation of this tractate. » The Bishop Jony to whom Danie. 
here refers was Joun of Oxford, the enemy and opponent of Becket by 
whom he had been excommunicated in 1166. Joun was a busy and 
energetic man of affairs who had travelled considerably and in 1176 
was commissioned to escort Joanna the daughter of Henry II to Sicily. 
He had been involved deeply in the triangular duel between Becker, 
the king and the papacy and his support of the king earned him the 
bishopric of Norwich in 1175. 

Thus then began the study of Arabian science in England, and it is 
chiefly for his relation to it that Danie. or Morey has a place in our 
memory. The change that it wrought in men’s minds affected method 
even more than content. Vague ideas which had lain scattered in an 
irregular and fragmentary manner were placed in order and sequence 
and used as stones in building the majestic scholastic edifice that rose 
in the following century. 

We have quoted the bishop’s questions to DanieL on the control 
that the stars are supposed to exercise over earthly aflairs and we may 
briefly consider the function played during the scholastic centuries by 
Astrology « that law of necessity » as Danie. terms it « by which sub- 
lunary things seem to obey the supercelestial bodies as by a law of 
necessity ». In our own time to describe man as an astrologer is to 
write him down a credulous fool. The system has been tried and 
found wanting and moreover the Copernican heliocentric system has. 
made our earth but a star in the firmament of some greater order and 
removed it from its central position in the Universe. But this revo- 
lution in scientific ideas was undreamed of in the xu century. Still 
less had anything helpful been learned of the constitution and struc- 
ture of matter and of the laws that govern the development of living 
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things. On the other hand the learned of that age had a limited yet 
accurate knowledge of the apparent movements of the heavenly bodies 
and the science of the Arabian professors bade fair to reveal a great 
deal more, though the vastly complex mass of terrestrial phenomena 
had as yet been reduced to no sort of order. It was in the heavens 
alone that the reign of law had been fully discerned ; men therefore 
accepted eagerly the not uncomfortable doctrine that the laws thus 
traced extended also to our lower world and to the minor mundus 
man himself, for the belief that order reigns in Nature seems inhe- 
rent in the intelligent human mind. After all the attribution of 
known and demonstrated laws to regions where the application of 
those laws has not yet been demonstrated, is a process not altogether 
unknown even among modern men of science. 

The main basis of the new system, so far as material existence was 
concerned, was a parallel which, it was believed, could be established 
between the external and the internal world, the Macrocosm and the 
Microcosm, Man and the Universe. Nor did the interrelationship 
stop here, for the characteristics of the four elements or four humours 
entered also into the moral world wherein parallels were discerned 
that were far more than merely analogous to the events in the external 
universe. Here is Daniet’s statement of the curious scheme. « The 
human body consists of four humours, assimilated by it from the 
elements of this world; for red bile obtains its quality from fire, 
blood from air, phlegm from water, and black bile (melancholy) from 
earth. If fire, i. e. red bile is disturbed a man becomes paralytic, if 
air i. e. blood is disturbed he becomes polypous, if water i. e. 
phlegm is disturbed he becomes dropsical, if earth i. e. melancholy, 
is disturbed he becomes leprous... The body of man, as has been 
said, is composed of the four elements, from fire which by nature 
seeks higher regions he has the light of the eyes, from air shapen and 
moulded comes words, from earth the bulk of body and from water 
comes the organs. From these again when they overpass certain 
limits of their measure yet another four qualities spring up, to wit, 
inquisitiveness in the eyes, talkativeness in the tongue, cruelty in the 


-hands, passion in the loins. Inquisitiveness arises from insolence of 


the sight, talkativeness from levity of the tongue, cruelty from brutish 
corpulence, and the itch of passion from superfluity of humours 
which are carried down to the loins in their endeavour after expul- 


sion. » 
« Having shown therefore, of what diverse qualities man consists, 
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both in mind and body.... I turn to the constitution of the world 
and because it is not seemly for a wise man who is but a guest in this 
earthly caravanserai to be ignorant of the nature of his own dwelling 
place, his spacious universal home, I have appended in Latin what 
I learned in the speech of Toledo from Gattppus the Mozarab. » 
Mozarab, — Mixtarabus is the word used by Danie. — is a name 
attached to the Arabic speaking Christians of Spain who formed a 
large proportion of the population of that peninsular throughout the 
period of Moorish rule. Gauippus is perhaps identical with Guauip, 
a Spanish Christian who is recorded as the first teacher of the greatest 
of all the Latin tramslators from the Arabic, Gerarp or Cremona 
(1114-1187). From the statement of Daniet it is evident that Gauippus 
gained much of his knowledge from the Timaeus of Pato, a source 
which makes us doubt a little his competence in Arabic. The 
substance of the Timaeus was known from a very early date in a Latin 
commentary of a tv century writer, Cuaucipius, whose work is impor- 
tant as one of the main sources of scientific teaching in Europe in 
the century immediately preceding, the great scholastic revival. 
Cuatcipivs had Neoplatonic leanings and the kind of view that he. 
propounded, through the medium of his commentary on the Timaeus, 
may be gathered from such a passage as that which we here translate 
from DanieL. The passage consists of the Mozarab’s refutation of 
CHALcIDIUs :— 

« Some assert that this world was formed from chaos, and such 
men say that chaos was y/e which is the name they give to primal 
matter, which Cuacipius, commenting on Piato with perhaps less 
foresight, said was erected by God without order. For he says « God 
desired all things to come forth good » and then added « the wise 
arranger of all reduced to order everything visible and corporeal 
which was floating with ceaseless motion and never at rest from 
disorderly tossing to and fro, to give form to what was confused 
without order»... But why, Cuatcipius, do you call yle unordered 
and assert it was created by God? For weakness is far removed from 
perfection and badly arranged work accuses its author of imper- 
fection. For if as you say, God first created something without order 
and afterwards brought it into order and corrected what he produced, 
if he corrected, he altered it, but who does not know that to alter his 
work is the mark of a weak craftsman?» Yie is of course the hyle 
.(= matter) of PLato and is opposed to nous (= mind). Similar views 
and similar phraseology are encountered in the works of DanieL’s 
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contemporary, Bernarp Sytvestais (flourished about 1150) who took 
them from the Arabic translator hunchbacked Hermann (Hermannus 
coNTRACTUs), and not very different is the outlook of Huéu or St. Victor 
(1095-1141) and of Hitpecarp or Bixcen (1098-1180). Daniet or 
Moncey thus falls into that series of mediaeval scientifique writers on 
whom the leaven of Arabian philosophy first began to work and his 
place is intermediate between the mystics of the xn and the scholars 
of the xin™ century. 

Discussion of material of this kind, barren and foolish though its 
authors now seem, helps us to take a step further back in the history 
ofscientific thought. The recent publication of Daniew’s tract by 
Kant Supnorr brings us a little nearer to the consummation to which 
all historians of seience look forward when the chain of scientific 
thought may be traced as one continuous story throughout the cen- 
turies. Such work aids in the destruction of the delusive method of 
those writers who tacitly inculcate the absurd doctrine of the discon- 
tinuity of thought by supposing that the history of science can be 
written in isolated sections which, like the hyle of Cuatcipius, they 
would have us believe were created from nothing. 


BIBLIOGRAPHY 


1. Rose, V. — Protemavus und die Schule von Toledo, Hermes, VIII, 
p- 327. Berlin 1874. 

2. Swrrausk1, B.W.— Des Kommentar zu Piato’s Timaeus, 
Beitrége zur Geschichte der Philosophie des Mittelalters. 
Munich 1920. 

3. Potiarp, A. F. — Article Danie, or Morey in Dictionary of Na- 
tional Biography. 

4. Haskins, C. H. — The Reception of Arabic Science in England, 
The English Historical Review, XXX, p. 56. London 1915. 

5. Supsorr, K. — « Danrets von Mortey. Liber de naturis inferiorum 
et superiorum » in the Archiv fiir die Geschichte der Naturwis- 
senschaften und der Technik, V1II, p. 1-40. Leipzig 1917. 


6. Sincer, Cuar.es. — Scientific Views and Visions of Saint HiLpEGARD, 
Studies in the History and Method of Science. Oxford 1917. 


ji! 

j 
| 


DANIEL OF MORLEY 269 


7. Karpinskxi, L C. — Ropert or Cuester’s Latin translation of the 
Algebra of Au Cuowarizm1. With an introduction, notes and an 


English version. New-York, Macmin.an, 1915. 


8. H. — Venecup: of Beracuya with an English 
translation of ADELARD OF Bartn’s, Quaestiones Naturales. 
Oxford 1920. 


(Oxford) CHARLES SINGER. 
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Notes and Correspondence 


First Congress of the History of Medicine. (Antwerp, August 1920). 
— This congress is scheduled to take place from Aug. 7 to August 12 
that is at the time of the famous Antwerp Kermess and of the fifth 
Olympiad. The following program is arranged : 


1. Etudes historiques sur l’Assistance publique en tous pays. Dans cet ordre 
d’idées, M. le Prof. Jaansetwe parlera de |’Assistance publique a Byzance. 

2. L’Iconographie médicale. 

3. La médecine monastique et collégiale en Belgique. 

4. Bibliographie de |’ Histoire de la Médecine. A ce propos, M. Fanign, directeur 
dela Bibliothéque municipale de Nancy, étudiera la bibliographie des 
ceuvres médicales qui ont pris naissance en Lorraine. 

5. Le mobilier des apothicaires. 

6. Epigraphie médicale; continuation de l’ceuvre commencée par le regretté 
Prof. 


The publication of a Liber memorialis will give us later another 
opportunity to speak of this meeting. G.S. 


La Revue générale des Sciences. — La Revue générale des Sciences 
pures et appliquées, fondée en 1890 par Louis OLtvier, a célébré en 1914 
son XX V°anniversaire. La guerre m'a empéché 4 ce moment de rendre 
& cette grande revue l'hommage qu'elle mérite, mais il n’est jamais 
trop tard pour bien faire et je tiens 4 dire ici bri¢vement mais for- 
tement ce que j’en pense. La Revue générale des Sciences est de beau- 
coup la meilleure revue de son genre a l'heure actuelle. Elle est plus 
méthodique et mieux rédigée que toutes les autres revues que je 
connais et permet mieux qu’aucune autre de suivre le progrés de la 
science. A vrai dire elle a un peu décliné pendant la guerre mais nul 
n’oserait lui en faire un reproche et j'espére de tout cceur qu’éa mesure 
que la vie francaise redeviendra plus normale, la revue s’améliorera 
et redeviendra le grand organe scientifique international qu'elle était 
avant la guerre. Le directeur actuel est le D' J.-P. Lanerois; l'éditeur, 
O. Dory, Paris (6%, 8, place de l’Odéon, et l'actif secrétaire, Louis 
Brunet. Une des qualités les plus appréciées de la revue est l’excellence 
de ses tables qui permettent d’y retrouver trés vite les renseignements 
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désirés. C'est & cause de ses tables que je fais relier cette revue (c'est 
la seule revue des sciences que je fasse relier; des autres je ne conserve 
que les articles qui m‘intéressent). A l'occasion du XXV°* anniversaire 
une Table générale des matiéres contenues dans les vingt-cing premiers 
volumes (1890-1914) a été publiée et constitue la fin de l'année 1914 
(76 p ). Elle comprend une table analytico-alphabétique des matiéres, 
et une table alphabétique des auteurs. Cette table sera trés utile pour 
toutes les recherches relatives a l'histoire des sciences pendant la 
période considérée. G.S. 


Catalogue of early scientific manuscripts in the British Isles. — 
It gives us great pleasure to publish the following note written 
by Mrs. DororneaA WALEY SinGer herself, in which she explains the 
great work which she has undertaken with the assistance of her 
husband, CuaRes SinGer and other scholars. G. 8. 


The Catalogue is designed to furnish the material for a study of the 
retrogression and subsequent rise of science during the 1000 years that 
intervened between the Greeks and the Renaissance. 

It may be objected that this was an inglorious period for science. 
But the seeker after knowledge, the student of human progress will 
not believe that only the golden periods of the human race are worthy 
of study. Surely we may learn from evil besides from good example, 
and the spectacle of the gradual crumbling of the magnificent 
structure of Greek science cannot fail to implant a healthy reflection 
in the mind of the studentof today. Is our ownscience absolutely 
safe? How may we most surely avoid the pitfalls of our predecessors? 
Since credulity and subservience to authority were the outstanding 
features of the successive periods known as the Dark and the Middle 
Ages, we may hazard the suggestion that one line of safety for us may 
lie in the avoidance of anything approaching a hierarchy in modern 
science. 

But there is another aspect to the study of mediaeval writings on 
science. They are the germs from which arose the wonderful develop- 
ments of later centuries. To gain a complete understanding of what 
modern science is, we must have an adequate account of how science 
came to be. Just as every human being is the outcome of environment 
acting on heredity, so are we coming to realise that every advance in 
scientific thought arises from the effort of a mind or group of minds 
reacting to the stimulus of other minds of their own and of preceding 
periods. Thus the Middie Ages provide the Embryology as well as 
the Pathology of science. 

But the sources of mediaeval science lie buried in manuscript form, 
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in many libraries large and small. The vast majority of these works 
are unprinted, unedited. Some finger-post is therefore imperative 
among the mass of material. The first urgent necessity has been a list 
of the texts, classified by subject and date. If, for example, anatomy 
alone be considered, there gradually emerges something like a conti- 
nuous story, from the days of Greek thinkers to our own time. This 
continuity, however, with all its vicissitudes cannot be traced until 
the Mss on the subject have been examined and compared over 
successive centuries,a work in which D*. Sincer is pretty far advanced. 
Iam similarly examining the Plague tractates, while a work on the 
Lapidaries is hoped for soon from Miss Joan Evans, and one on the 
Herbals from Mrs AGNES ARBER. 

So also for other subjects; the material has to be segregated and 
sorted, a process greatly facilitated by the cheap rotographs, or fixed 
negative photographs, that enable us to obtain copies, facsimiles of 
the original Mss in al] but colour. These rotographs can be examined 
at leisure in our own homes, and similar works can be laid side by 
side for comparison, the indispensible key to all sound scientific work. 
I would add that although the complete science of palaeography is of 
course a life study, scientific works written before the fifteenth cen- 
tury are usually remarkably clear and legible. I have the support 
of expert palaeographers in assuring the student that amonth’s work 
will probably give him the mastery of any (except the worst!) single 
style of handwriting, while a week's work will seldom fail to make 
him completely at ease with the writing of any one scribe. Excellent 
dictionaries are published of the abbreviations in common use in 
mediaeval writings while I have myself prepared and shall be pleased 
to lend a small notebook of the most usual abbreviations in medical 
manuscripts. 

But before we can examine the texts, we must know where the 
original manuscripts exist, and for this purpose the catalogue has been 
compiled. It is arranged primarily under subjects, and subdivided 
chronologically into centuries, and an attempt has been made to group 
cognate texts together within each century. There is a comprehensive 
combined index of names, places, subjects and languages, and a second 
index giving an alphabetical list of all manuscripts cited. 

The catalogue is compiled mainly from a very great number of 
published works and as these differ, to some extent, in scope and form, 
some disparity will beobserved in our entries. But where the published 
catalogues do not even give dates, the manuscripts themselves have 
been examined and dated, a work in which D* Sincerand I have received 
invaluable help especially from Mr. J.P. Gipson, Mr. R.R. Stee.e and 
Miss M.V. Taytor. 
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We have tried to give in every entry the shelf mark and exact 
foliation of the text, besides subject, century, language, author if 
known, opening words, and any available information as to prove- 
nance. Illuminations and drawings, when known, are always men- 


tioned. 


The headings of the Catalogue are as follows : 


Alchemy and chemistry. 

Anatomy. 

Aristotle. 

Arts and Crafts. 

Astrology and Menology. 

Astronomy. 

Bestiaries, Monstrosities and Fa- 
bles. 

Calendar. 

Computus. 

Charms and Magic. 

Children. 

Cosmology. 

Diet. 

Fermentation and Generation. 

Fevers. 

Geography and Travel. 

Gnomic. 

Gynaecology. 

Haematoscopy. 

Herbaria. 

Hospitals. 

Husbandry. 

Lapidaries. 


A word of explanation is needed as to these categories. 


Marvels. 

Mathematics. 

Measures and Weights. 

Medicine (general). 

Melothesia. 

Miscellaneous. 

Musie and Harmony (scientific 
aspects). 

Ophthalmology. 

Pestilence, Epidemics and Infee- 
tion. 

Phlebotomy. 

Physics. 

Physiogonomy and Cheiromancy. 

Physiology (4 Complexions, etc.). 

Prognostics. 

Pulses. 

Recipes (Medical) and Drugs. 

Regimen. 

Science (general) and Encyclo- 
paedias of Gen. Knowledge. 

Surgery. 

Urine. 

Veterinary. 


They 


do not, of course, in any sense, represent a scientific classification. 
We have had to deal with some 4,000 entries and they quite refuse 


to fit into the ordinary subject headings of modern science. The 
mediaeval classification, on the other hand, would be very inconve- 
nient, for there would be too few headings and such as there were 
would carry no immediate significance except to mediaeval scholars. 
We therefore decided to adopt those subject headings into which we 
found that our own material most readily grouped itself. 1t will be 
observed that the word «science » has been stretched to include all 
that body of semi-magical lore in which are so often found unexpected 
seeds of science and medicine as understood by us. 
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Thus our Catalogue offers a guide to a wide range of mediaeval 
material. We can provide for the most varied and for the most spe- 
cific taste in research, for our detailed indices enable us to turn up at 
once the relevant material of any period, in any language or from any 
one of our authors. It may be added that more than half our total 
number of entries deal with medical or quasi-medical subjects. 

It is our hope that ultimately all the important Mss in the Cata- 
logue will be examined in rotograph or otherwise and that they will 
form the material for a series of monographs on which may be based 
the mediaeval and pre-mediaeval portions of a great History of Scien- 
tifie Thought, to be built up by many workers, somewhat on the lines 
of such a production as the Cambridge Modern History. 

I would plead for volunteers for the task of reading these Mss. If 
anyone will undertake a whole section of the catalogue we shall, of 
course, be delighted; or if anyone cares to transcribe or publish only 
a small group or a single manuscript, we shall no less gratefully 
welcome his or her help. 1 would indeed venture to suggest that this 
exploration and exploitation of the frail literary treasures of our 
country is a national service that may command from future genera- 
tions a measure of gratitude no smaller than that awarded to other 
more immediately and tangibly utilitarian labours. If the work had 
to be limited to the Mss of one country, Great Britain is probably 
the most suitable owing to the relative immunity of her libraries from 
the ravages of war. But perhaps the Catalogue may be extended on 
an international basis. 

In the compilation of our Catalogue, we have had the great encoura- 
gement of grants from both the Royal Society and the British Academy. 
The help from these two bodies symbolises that cooperation of science 
with humanism that we hope will be fostered by the growing study of 
the history of science. 

(Oxford). DoroTHEA WALEY SINGER. 


The History of Science in America. — The three following items 
are quoted to show that there is in the United States a growing 
interest in our studies. 

(1) Conference on the history of science at Cleveland (Dec. 31, 1919). 
At the last annual meeting of the American Historical Association 
at Cleveland, Ohio, a special symposium under the chairmanship of 
Gerorce L. Burr was devoted to the history of science. Papers were 
read by T. WinGate Topp, Lynx Trornpike, L. C. Karpinski, Henry 
Crew; Witt A. Locy, Harry E. Barnes, Wav. Lipsy and Cu. H. Has- 
kins took part in the discussion. A good summary of this conference 
by Lynn Tuornpike will be found in Science, vol. 51, p. 193-194, New 
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York, 1920. Another summary will presently appear in the American 
Historical Review. The American Historical Association must be 
warmly congratulated for this initiative. Speaking of this it is 
interesting to note that as a result of much correspondence on the 
subject in Science, it is likely that a section partly or entirely devoted 
to the History of Science will be organized by the American Associ- 
ation for the Advancement of Science. In so doing the A. A. A. S, 
will follow the lead given by the sister associations in Germany and 
Italy. 

(2) At the request and with the collaboration of the National 
Research Council, — the American Telephone and Telegraph Company 
and the Western Electric Co., ine. prepared in the beginning of 
1920 an exhibit of apparatus designed to reproduce the more 
fundamental electrical discoveries of the x1x'® and xx" cent. which 
have paved the way for the Wireless Telephone. The exhibit took 
place in the home of the N. R. C., on 16 str., 1023, Washington D C. 
On this occasion a most interesting booklet called « Scientific Disco- 
very and the Wireless Telephone » (28 p., without place or date) was 
distributed. It is clearly and well written and due emphasis is laid 
upon the importance of pure research. The greatest cause of progress 
is perhaps the scientist's perpetual craving for knowledge : « Necessity 
may be mother of invention but necessity has seldom been the mother 
of scientific discovery. » Yet so successful, even from the utilitarian 
point of view, has been man’s longing for knowledge for the sake of 
knowledge, that there is a constant temptation for him to seek know- 
ledge because it is useful. 


« Herein lies a grave danger of losing the true perspective. It is but a step 
from seeking Knowledge because it is useful to seeking useful Knowledge. But 
no touchstone has been vouchsafed man by which he may readily determine the 
usefulness of the discoveries he makes. The pratical value is often slow in 
being brought to light. » 


The same idealistic tendancy appears throughout the booklet and is 
made more tangible by the reproduction of six portraits : HuyGens, 
Oerstep, Farapay, Henry, MAxwet and Hertz. The last paragraph 
of the Conclusion is worth quoting, chiefly because it expresses the 
views of two great industrial concerns : 


The efforts of the host of practical scientists throughout the world who are 
advancing the wireless art by the invention and development of better radio 
devices are manifested by the state of the art itself, but the work of the pioneer 
scientists, which has been of equal and perhaps greater value, is not so obvious. 
Indeed, the work of these pioneers is often overlooked by the very people, the 
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public, who benefit most by their work. For instance, it is not very apparent 
that a Henry seeking to understand the laws of the electromagnet, or a FaRaDay 
absorbed in the transformation which a beam of light undergoes in traversing a 
magnetic field, or a Maxwett, who with paper and pencil is making guesses as 
to the structure of the ether, is doing a work without wich there could be no 
wireless telephone. This is a fact we cannot bear too much in mind. The 
number of Henrys and Farapays and Maxwe iis of whom the world is in 
possession at any one time is very limited, and because their labors, if not 
immediately, are certain eventually to find many applications, they should be 
given every aid and encouragement. Of this principle, the history of the 


, wireless telephone is merely typical. By altering a few names and statements 
' of fact, and in no wise changing the underlying thought, any one of many 


practical applications and processes might be substituted above for the wireless 
telephone. Take, for example, the incandescent lamp, the X-rays, radium, 
antiseptics and antitoxins, the fixation of nitrogen, and the modern methods of 
soil fertilizations, — in every case we would find the evidence pointing to the 
conclusion that the abstract scientist and the reclusive philosopher of one 
generation are preparing the way for the technician of the next; that the 
scientific laboratory of one generation becomes the workshop of the next, that 
the « useless » theory of one is the practice of the next; in a word, that for 
guiding all research there is no higher principle than this, — « Know the truth, 
and the truth shall make you free. » 


(3) The Centennial of the Discovery of Electromagnetism was 
celebrated on April 20, 1920 by the Sigma Xi fraternity at the North- 
western University, Evanston, Illinois, addresses being made by 
Lyxx Harotp Hoven and Wattrer Ciype Jones on Orrstep’s fun- 
damental discovery. G. 8. 
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Reviews 


Philip E. B. Jourdain. - The Flying Arrow: an Anachronism. Mind, 
vol. XXV, p. 42-55. Aberdeen, 1916. 


The first part of this article (§§ I-IX) contains an attempt at an 
interpretation of ZeNo’s arguments about motion, together with a 
criticism of many former interpretations. In particular, the views of 
P. Tannery, G. Mituaup, M. Canror, BrunscuviG, S. T. CoLeripGe, 
H. Hanke, E. Maca and A. E. Taywor are criticized. The author's 
view is that all four arguments are directed against the belief held by 
most people of that time ‘including the Pythagoreans and EmMpEpoc.es), 
and still always held by unsophisticated people, that lines are made up 
of points. There is not an analogy between these arguments and 
ZeNo’s arguments against the unit; for in the arguments on motion 
there are some (the two last) which make no use of the principle of 
dichotomy, and seem to be directed against the view that space and 
time are composed of a finite number of points and instants respect- 
ively. Thus the whole four arguments seem to try to prove that 
motion is impossible on any pluralistic hypothesis. (1) If we admit 
infinite divisibility, and thus maintain that the points and instants are 
infinite in number, then (a) the first argument shows that motion can 
never begin: (b) the second argument shows that the slower moves as 
fast as the faster, and that the infinite divisibility of time is irrelevant. 
Both these conclusions arise merely from the supposed self-contradic- 
tion in infinity; and this depends, as we can see nowadays, on an ambi- 
guity in the word « infinity ». (2) If, then, we give up the principle of 
infinite divisibility, and consequently assume that space and time 
consist of a finite number of indivisibles, we see that (c) the flying 
arrow is always at rest; (d) a body travels twice as fast as it does. 
The second part (§§ X, XI) contains a generalization of the argument 
of the Arrow to certain « everywhere dense » aggregates, which dis- 
proves one of Russe..’s contentions, and a new « proof » that the 
Arrow does not move for a continuous space and time, which is dis- 
proved by the modern theory of aggregates. Indeed, the disproof 
depends on the known fact that an enumerable set of intervals which 
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contain within them all the points of an everywhere dense but enu- 
merable set need not always include all the points of the derived set. 


(J.) 


Aristotelis Meteorologicorum Libri Quattuor. — Recensuit indicem 
verborum addidit F. H. Fopes, xitvut-+-235 p. Cantabrigiae 
Massachusettensium e typographeo Academiae Harvardianae, 
MDCCCCXVITII. (3.50 doll.] 


The text of this new critical edition is based on recollations of the 
four Mss. used for Bexker’s édition (Berlin, 1831), collations of four 
additional Mss. (including two from the xm" century and one of the early 
tenth), the evidence of the Greek commentators (ALEXANDRUS APHRO- 
DISIENSIS, OL yMPIOvORUS, lo. PHILoponvs) and the Arabic-Latin version 
by Henricus Aristippus (¢ 1162) minister of Wintiam I of Sicily. A full 
critical apparatus stands at the bottom of each page. This edition is 
the fruitof studies pursued for more than seven years. The text is 
‘preceded by : (1) a preface containing the genealogy of the Mss. and 
the list of variants between this and Bekker’s edition; (2) a list, with 
brief descriptions, of more than forty Mss. : (3) a bibliography, selected 
but without critical notes and not even classified; (4) the Epitome of 
the Meteorology as published in Erasmus’ third edition (Rasel, 1550). 
It is followed by an index of all the words used in the text and by a 
synoptic table of the pagings of several earlier editions. 

It is clear that we owe to Prof. Fosres a fundamental addition to our 
knowledge of the Aristotelian text and full credit must be given to him 
for his zeal and ingenuity and to the Harvard University press for the 
remarkable way in which the fruit of his labour has been published. 
At the same time one can but regret that the author has restricted 
himself so rigidly to the philological side of the question. It is of 
capital importance that a text like this be published as correctly as 
possible but that is only a means to anend. The end is the reading 
and the study of the text. One would expect the Preface to a text as 
interesting as the Meteorology to give us a summary of the many pro- 
blems which it suggests. But we find nothing of the kind in it. 
A preface, even a Latin preface is meant to be read. Prof. Fons does 
not seem to be aware of this since he includes in it an unreadable list 
of variants which should have been rejected into an appendix. A pre- 
face should be a prelude; it should gradually awaken our interest and 
curiosity and allure us to read the book. Instead of this, Prof. Foses’ 
preface is so chilly that he seems to have taken it for granted that 
nobody would read his book anyhow! 

The bibliography given by the author being uncritical, I beg to draw 
the reader’s attention to three of the many titles included in it. One 
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is an interesting paper by the author himself: « Mediaeval versions of 
AristotLe’s Meteorology » Classical Philology. X, p. 297-314, Chicago, 
1915. The second is Epm. O. von Lippmann, « Chemisches u. Alche- 
misches aus ARISTOTELES », Archiv fiir die Gesch. der Naturwiss. u. der 
Technik, 11, p. 233-300, 1910 (reprinted in his Abhandl. u. Vortr. zur 
Geschichte der Naturwiss., vol. II, Leipzig, 1913). The third by InGe- 
BporG HamMeR-JENSEN of Copenhagen, « Das sogenannte IV. Buch der 
Meteorologie des Arisrore.Es », Hermes, vol. 50, p. 1!3-136, Berlin, 
1915, is a very clear study of the many problems involved in book IV 
of the Meteorology. Hammer JeENseN’s conclusions are briefly the 
following : the real fourth book which should begin with the last 
chapter of book III and deal with minerals, is probably lost and 
replaced by the present one. On the basis of external and internal 
evidence, it appears that the present treatise is the work of Strato, a 
disciple of AristoTLE who taught from 287 to 269. Itis of considerable 
interest being so to say the first treatise of theoretical chemistry. The 
reader disappointed by Fosrs’ preface may turn to these three papers 
for some of the information which the preface itself should have 
offered him. — I had the curiosity to use the Index to find out whether 
the vocabulary of book IV is very different from that of books I to III. 
Now of the words beginning with a alone there are not less than 63 
used in book IV exclusively, many of them many times. This may 
suggest a new way of studying the genuinety of this book, though I 
realize that its careful application would require a great deal of trouble. 


GEORGE SARTON. 


Dubreuil-Chambardel, L. — Les médecins dans louest de la France 
aux XI* et XII* siécles. In-8° xu + 292 p. Paris, chez le Secrétaire 
général de la Société francaise d'Histoire de la Médecine, 16, rue 
Bonaparte, 1914 


The greatest difficulty in writing a history of medicine is caused by 
the presence of certain large gaps in our record. One of the most 
extensive is encountered in Western Europe in the Dark Age, a period 
which for medicine extends from the 1v“ almost to the xu century. 
This hiatus is however gradually being filled and the labours of the 
editors of the Corpus Medicorum Latinorum and the labours of Kar. 
Supnorr and others on manuscript material are helping much towards 
this. M. Duprevm-CHamBarper has applied himself to a somewhat 
different though no less needed task. He has industriously collected 
from cartularies and from patrological and liturgical documents all the 
references to the practice of medicine together with medical allusions 
within the limits of time and space that he has set himself. He has not 
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himself gone to the MS sources but the extent of his reading in patrolo- 
gical and liturgical literature will make this work a valuable source 
book when the time has arrived for joining up the two severed sections 
of Western medicine. It is perhaps a pity that in a work of such sus- 
tained industry he has not made a more considerable effort to link up 
his valuable local material to the general history of politics, religion 
and medicine. The insertion also of a few outline maps would have 
made his account far easier for the foreigner to follow. Nevertheless, 
the mediaeval medical historian has to thank him for a most valuable 
addition to one of the darkest and most confused of his departments of 
research. For the table of contents and bibliographical note, see Jsis, 
II, p. 438-439. CHARLES SINGER. 


A G. Little. — Studies in English Franciscan History, being the Forp 
Lectures delivered in the University of Oxford in 1916. In-8° 
x-+ 248 p. Manchester, at the University Press, 1917. [8/6] 


There is no stranger and more impressive chapter in the whole 
history of thought than that of the early history of the Franciscans. 
Within the memory of men who had known the saintly founder of the 
order (1181-1226), the « penitents of Assisi », the « friars minor » sworn 
as « jongleurs of God » to bring Curist cheerfully to the humblest and 
the meanest, sworn to possess nothing, to earn their bread from day 
to day by the work of their own hands or at need by begging, forbidden 
to lay by store or to accumulate capital, this order of humble servants 
of the poor had produced a series of monumental and scholarly intel- 
lects who between them initiated what bid fair to be a Renaissance of 
Science and Letters. But it is perhaps more remarkable still to find 
that it was from another group of almost equally able men of the same 
order that emanated some of the most effective weapons for resisting 
this very movement. To both parties the English Franciscan houses 
contributed an overwhelming share, to the former or scientific party, 
as we may call them, belonged Ropert Grosseteste, Bishop of Lincoln, 
Joun Pecuam, Archbishop of Canterbury, the elusive ApaAM Marsu and 
above all RoGer Bacon ; to the latter or theological party are attached 
the names of ALEXANDER Hates, Duns Scotus and W1LLIAM of OcKHAM. 

The primary inspirer of the scientific movement was undoubtedly 
the great bishop of Lincoln himself and its aims as set forth for us by 
his pupil RoGer, were chiefly mathematical and linguistic. « Nobody, 
says Bacon, can attain to proficiency in the science of mathematics by 
the method hitherto known unless he devotes to its study thirty or 
forty years, as is evident from the case of those who have flourished 
in those departments of knowledge, such as the lord Ropert of holy 
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memory, and Friar Marsu. . . and thatis the reason why so 
few study that science. » Again: « There were found some famous 
men, as Rospert, Bishop of Lincoln, and Apbam Marsu, and some others, 
who knew how by the power of mathematics to unfold the causes of 
all things and to give a sufficient explanation of human and divine 
phenomena; and the assurance of this fact is to be found in the 
writings of those great men, as, for instance, in their works on the 
impression [of the elements], on the rainbow and the comets, on the 
sphere, and on other questions appertaining both to theology and to 
natural philosophy. » Further: « All the saints and Latin philoso- 
phers and poets have had knowledge of foreign languages, and all the 
wise men of old, many of whom we have seen to survive to our time, 
such as the bishops of Lincoln and St. David’s, and Friar Apam 
Marsu. » These three men — Grosseteste, afterwards Bishop of 
Lincoln, Tuomas WALLENsiIs, afterwards Bishop of St. David's and 
Friar ApAM Marsu — were among the first four lecturers to the Fran- 
ciscans at Oxford, and gave to the school its distinguishing charac- 
teristics, namely, the study of mathematics as the basis of physical 
science, and the study of languages. 

It is interesting to trace the subsequent fate of the two departments 
of study — linguistic and mathematical — initiated by the « scientific » 
Franciscan group. Prof. Lirrie thus summarises the course of these 
two studies in the centuries that followed: « If the xm" century 


revival of letters died an early death (choked by logic), and had no 
direct influence on the later Renaissance, it was different with fhe 
scientific movement. The interest taken in RoGer Bacon’s works was 


continuous. Friar Tuomas BunGay, whom ancient tradition associates 
with Bacon, was the tenth lector to the Friars at Oxford. Jonn 
PecuaM, the eleventh lector, studied mathematics and optics under 
Bacon, and was first attracted and finally repelled by his astrological 
theories. Wit.iAmM Herpert, who afterwards became lector at Oxford, 
was at Paris about the time of Bacon’s death and diligently collected 
MSS. of his works for the friary at Hereford. Before the end of the 
xmit century attempts were made to « edit» Bacon by collecting 
together passages from his writings bearing on the same or kindred 
subjects. Pierre Dupois recommended the study of his mathematical 
work at the beginning of the xiv“ century. The large number of MSS, 
of his Perspectiva, or Optics, still existing, some of them « school 
copies », and references to it in disputations at Oxford show that the 
work was studied and regarded as authoritative in the xiv" and 
xv centuries. But his influence extended beyond the Middle Ages; 
through Prerre p’AmLLy and the Jmago Mundi Bacon reaches out his 
hand to Cotumsvus; through or MippLesurG and the reform of the 
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calendar, to Copgrnicus. Bacon was not an isolated phenomenon, but 
an important link in the chain of scientific development. » 

It is a great thing to have from the hands of a scholar of the 
eminence of Prof. Lirrie a succinct and readable account of the very 
recondite and inaccessible aspects of mediaeval life in which his own 
studies have been mainly cast. In the course of those studies he has 
thrown a flood of light on the real origins of modern science and he 
has done much to remove the reproach that the works of Rocer Bacon, 
the first of modern philosophers, remain inaccessible and still largely 
unedited. The « Studies in English Franciscan History » contains an 
important and interesting chapter in the History of Science, written 
out of the fullness of first hand knowledge and with a literary charm 


all too rare in works on mediaeval literature. 
CHARLES SINGER. 


F. Cajori. — OvuGurrep’s Ideas and Influence on the Teaching of 
Mathematics, Monist, t. 25, p. 495-530. Chicago, 1915. 


A continuation of Casort’s articles on the life and works of WiLuiam 
OvGurreD dealt with in other notices. From the quality of the books 
he published, from his prefaces and from passages in his controversial 
writings, itis gathered that OvGuTrep specially emphasized : — An 
appeal to the eye through suitable symbolism ; rigorous thinking; the 
postponement of the use of mathematical instruments until after the 
logical foundations of a subject have been thoroughly mastered. 
OvGurrep felt that the almost total absence of mathematical symbols 
renders the writings of the ancient Greek mathematicians unne- 
cessarily difficult to read and he made a very extensive use of symbols, 
some of which have survived at the present day. Casori also gives 
Newron’s opinion of OvucurreD; compares OvuGuTreD and Harrior, 
mentions OuGHTRED’s pupils and discusses the question as to whether 
Descartes was indebted to him. Casori does not go as far as does 
Bosmans, and thinks that unless Descarres actually examined a copy 
of Ovenrrep it is not likely that he was influenced by him in appre- 
ciable degree. Yet Casort is led to the conviction that OuGguTrEepD 
deserves a higher place in the development of algebra than is usally 
accorded to him; but that it took many years for his influence fully to 
develop. J. 


F. Cajori — The Works of Witiiam OvuGurrep. Monist, vol. XXV, 
p. 441-466. July, 1915. 


This article contains a description of OvuGuTrep’s mathematical 
work. His Clavis Mathematica, which first appeared in 1631, con- 
tained in very condensed form the essentials of arithmetic and algebra 
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as known at that time. As compared with other contemporary works 
on algebra, OuGuTRED’s work is distinguished by the amount of sym 
bolism used, particularly in the treatment of geometrical problems. 
However he still used a dot to denote ratio although he was familiar 
with Napier’s use of the dot for the decimal point. He introduced a 
new and interesting feature in an abbreviated multiplication and divi- 
sion of decimal fractions, and here took «a position far in advance of 
his time. OvGurrep practically translated the tenth book of Evciip 
into a short symbolism. The other works of OuGurrep dealt with are 
his Circles of Proportion and his Trigonometry. There are also 
sections on his solution of numerical equations, his treatment of loga- 
rithms, his invention of the slide rule about 1622 (he was not the first 
to publish about slide rules); and his minor works. The article is 
extremely detailed and valuable. J. 


J. M. Child. — The Lectiones Geometricae of Isaac BARrow. Monist, 
vol. XXVI, p. 251-267. April, 1916. 


Cuitp shows that from certain theorems of Barrow, we can easily 
deduce : (1) An approximation to the binomial theorem for a frac- 
tional index (Barrow never uses such indices, though Watus had 
already done so) and this is all that is necessary to find (2) the tangent 
toy =x"", for all positive and negative integral values of a and r. 


The proofs that Barrow gave were, however, independent of the bino- 
mial expansion and therefore of Newron. Barrow’s great advance on 
bis predecessors is the ability to deal with irrational functions, explicit 
and, by means of his « differential triangle », implicit as well. He 
also differentiates tan x. (3) Barrow’s proofs that differentiation and 
integration are inverse, are given. (4) A maximum and minimum 
proposition is given, either independently of or in anticipation of Ricct 
to whom it is ascribed. (5) Merius’ ratio 355,113 is found geome- 
trically. (6) Wren is anticipated in the rectification of the cycloid by 
a general theorem in rectification. The source of BARRow’s ideas is 
hardly Fermart; and the fluxional methods of Newton and Barrow 
are so similar that they could only have arisen from one idea. The 
development of Newron’s method was probably due to the lucky 
accident that he was removed for a time from Barrow’s influence by 
the outbreak of the plague. J. 


Augustus De Morgan. — Essays on the Life and Work of Newron. 
Edited, with Notes and Appendices, by Puiip E. B. JourpArn, 
x1v-+-198 p Chicago and London: The Open Court Publ. Cy, 1914. 


AvGustus pE MorGan’s biographical sketch entitled « Newron » 
appeared in The Cabinet Portrait Gallery of British Worthies in 1846, 
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and is the first essay printed in that volume. It was, after Bat.y’s 
Life of Flamsteed of 1835, the first English work in which the weak 
side of Newron’s character was made known. Justice to Leipniz, to 
FLAMsTeED, even to WuitsTon, called for this exposure; and the belief 
that it was necessary did not lower the biographer’s estimate of 
Newron’s scientific greatness, and of the simplicity and purity of his 
moral character. Francis Baity's discovery of the correspondence 
between the Rev. Jonn FLAMSTEED, the first Astronomer Royal, and 
ABRAHAM Suarp, as well as between Newton, HALEY, and FLAMSTEED, 
on the publication of FLamsteep’s catalogue of stars, had thrown a new 
light on the character of Newton. It appeared that the practical astro- 
nomer had been treated ungenerously by Newton, who failed to 
observe the conditions of publication agreed to by all parties; and 
afterwards, when remonstrated with, omitted the name of FLAMSTEED 
in places where it had formerly stood in the earlier editions of the 
Principia. 

It was not only mathematical discovery and controversy that 
De Morean treated in the just, broad-minded, and high-minded way 
that is characteristic of him. He disclaimed any particular interest 
in those religious beliefs of Newron which he discussed so thoroughly ; 
still, he seems to have felt more interest in the question, from its own 
nature, than he was himselfaware of. He said: « Whatever NewrTon’s 
opinions were, they were the result of a love of truth, and of a cautious 
and deliberate search after it ». That Newton was a firm believer in 
Christianity as a revelation from God is very certain, but whether he 


held the opinions of the majority of Christians on the points which | 


distinguish Trinitarians from Arians, Socinians, and Humanitarians, 
is the question of controversy. 

The second of De Morean’s Essays printed in this volume concerns 
the great controversy about the invention of the fluxional or infini- 
tesimal calculus, in which Newton and Lersniz were the principals. 
The Essay printed is from the Companion to the Almanac of 1852, and 
and is now extremely rare. It is of great interest and importance 
both on account of the fairness and vigour which De MorcGan always 
showed in the defence of Lemyiz against the imputations of Newron 
and the Royal Society, and because it first introduced the English 
public to Geruarpt’s important discovery of Lerpniz’s manuscripts 
showing his gradual discovery of the calculus in 1673-1677. This 
Essay also contains a summary of much of De Moreay’s historical 
work on the controversy. Where it seems advisable, notes have been 
added to the second Essay, giving an account of De Morean’s and 
others’ work on the subject. 

To this second Essay the editor has added an appendix, the chief 


i} 
{ 
| 


REVIEWS 285 


aim of which is to give the sources at which may be found the original 
manuscripts written by Newron and Leipniz when they were discover- 
ing their respective calculuses. This has not been done hitherto, and 
it is all the more necessary that it should be done, as modern authors, 
such as Moritz Cantor in his Vorlesungen, neglect the fact that any 
early manuscripts of Newron’s on fluxions are extant, or that some 
have been published — by Ricaup, for example — and some still 
remain unpublished. 

In 1855 appeared Sir Davip Brewster's Memoirs of the Life, Writings, 
and Discoveries of Sir Isaac Newton, and De MorGavy, in a critique of 
this work in the North British Review, showed clearly that Sir Davip 
had fallen into hero-worship. Here the faults of Newron are pointed 
out with an unwavering finger, and the merits of Lerpniz are recognized 
and his character defended against Brewsrer more at length than in 
De MorGan’s biography of Newton. This review is printed as the 
third of De Morwan’s Essays on Newton. The editor has added two 
appendices to this third Essay : the first is part of a biography of 
Lereniz which De MorGan wrote, and which illustrates a laudatory 
reference to that great man in the third Essay; the second is an extract 
from a later work of DE MorGan’s, and deals with Newron’s character 
and the relation to it of the Royal Society down to De Morcan’s own 
times. 


Numerous notes of either a bibliographical, explanatory, or critical 


nature have been added to all the Essays, but all that is not 
De Morean’s is put in square brackets. Such notes have become 
necessary, and itis hoped that the present ones will reply to all the 
calls of necessity and will make the book both useful and complete. 
Very little has to be criticized in De MorGay’s history or conclusions. 
Like everything he wrote, these Essays of his are marked by scru- 
pulous care, sanity of judgment, and wide reading; and one hardly 
knows which to admire most: the breadth or the height of his mind. 
The frontispiece is from an engraving by E.Scriven of VANDERBANK’S 
portrait of Newron in the possession of the Royal Society of London. 
An engraving from this picture accompanied the original of DE 
Morgan’s biographical sketch ; but the present frontispiece is from a 
much finer engraving prefixed to the biography of Newron in the first 
volume of The Gallery of Portrails with Memoirs of 1833. J. 


E. W. Hobson. — Joun Napier and the Invention of Logarithms, 1614, 
48 p. A Lecture. Cambridge, University Press 1914. 


This lecture was delivered some time before the celebration at 
Edinburgh in 1914 of the tercentenary of the publication, of Joun 
Napier’s (1550-1617) Descriptio, and the book has a reproduction from 
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an engraving of Napier for a frontispiece, and contains a reproduction 
of one of the pages of tables in the Descriptio. The purpose of the 
lecture is to give a concise account of the conception of a logarithm in 
the mind of Napier, and of the method by which he constructed his 
table of logarithms. Stress is laid on the fact that Napier employed 
points in motion along straight lines for the purpose of defining his 
logarithms, whereas Stire., Birei, and others had merely considered 
the relationship between two discrete sets of numbers in arithmetical 
and geometrical progression respectively. This use of the continuous 
variable was of great importance in the development of mathematical 
analysis. The contents of the lecture are as follows : Summary of 
the life of Napier (p. 8-16); Reception of the Canon by contemporary 
mathematicians (p. 16-18); the contents of the Descriptio and of the 
Constructio (p. 18-21); the decimal point, which was introduced by 
Napier (p. 21-23); Napier’s kinematical definition of a logarithm in the 
Descriptio of 1614 (p. 23-26); the limits of a logarithm (p. 27-28); 
Napter’s construction of the Canon as described in the Constructto 
written before 1614 but only published in 1619 (p. 28-38); the accuracy 
of Napier’s Canon (p. 38-39); the improved system of logarithms 
(p. 39-42); other tables (p. 43); predecessors of Napier (p. 43-45); 
a rival inventor, Josst Birai (p. 46-47); Conclusion (p. 47-48). J. 


Philip E. B. Jourdain. — Nerwron’s Hypotheses of Ether and of 
Gravitation from 1672 to 1679. Monist, vol. XXV, p. 79-106, 
January 1915. 


The fortunes of Newron’s views on ether and on the connected 
question as to whether or no gravitation is an essential property of 
matter are here traced from his earliest publication up to 1679. 
Hitherto, writers on mechanics have usually unduly neglected the 
theories of the ether given in Nswron’s optical papers, and writers on 
optics have often overlooked the mechanical significance — which was 
continually emphasized by Newton himself — of theories of the ether. 
Section I contains a sketch of the theories of light and colour due to 
Descartes, Hooke, and others, and the state of knowledge as to the 
aberrations of lenses when Newton began Lis work on optics. The 
second section deals with Newron’s first optical memoir of 1672; and 
particular attention is paid to the only mention of the ether in it. 
Section III deals with the controversy on NewTon’s memoir and espe- 
cially with Hooxe’s attack on Newron’s corpuscular view of light. 
As Newton himself emphasized, this view was by no means an essential 
supposition, and « at most a very plausible consequence of the doc- 
trine »; he considered light to be « something or other propagated 
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every way in straight lines from luminous bodies, and did not deter- 
mine what that thing is ». In his hypothesis the vibrations of ether 
are « as useful and as necessary » as in Hooker's; indeed, here Newton 
admitted an ether as a matter of course, by the side of his corpuscles 
of light. The fourth section deals with Newron’s « Hypothesis 
explaining the Properties of Light » of 1675, which rested on a combi- 
nation of the emission-theory and the undulatory theory, and was, 
according to Newron, a somewhat hastily written « illustration » of 
his experiments. This hypothesis is very fully dealt with, and a large 
part of it is reproduced; and finally an account of the controversy 
with Hooke on the « Hypothesis » is given. 


Philip E. B. Jourdain. — Newron’s Hypotheses of Ether and of Gra- 
vitation from 1679 to 1693. Monist, vol. XXV, p. 234-254, April 1915. 


This is a continuation of the foregoing article. The first Section 
deals with Newron’s letter of 1679 to Ropert Boye and many extracts 
from this letter, which contained a fairly full development of Newron’s 
hypothesis of 1675, are given. Section II is on the opinion (held by 
Tuomas YounG and others) that Newton had a tendency towards the 
undulatory theory. However, there seems to be no doubt but that 
Newton always preferred, for what then seemed to be the decisive 
reason of the rectilinear propagation of light, the emission-theory. 
Section III gives an account of the treatment of the ether and theories 
of light in the Principia of 1687. A particular point, and one that does 
not seem to have been thoroughly attended to hitherto, is the careful 
separation of additions made in the editions of 1713 and 1725. Any 
development of Newron’s thoughts on the ether does not seem to be 
expressed in these editions to such an extent as to make it necessary to 
keep strictly to the chronological order, and deal with the second 
edition of the Principia wholly after the first editions of the Opticks. 
Of course the views of Newron’s school, and especially of RoGer 
Cores, the editor of the second edition of the Principia, will be dealt 
with subsequently. Butin this section is given in detail extracts from 
letters which passed between Cores and Newron in 1712 on an argu- 
ment of Newron’s that there must necessarily be avacuum. Section 1V 
deals with Newron’s views as to whether gravity is, like hardness or 
impenetrability, an essential property of matter, as expressed in the 
various editions of the Principia. The extracts in the third and fourth 
sections, together with extracts from subsequent works which we 
shall meet later, illustrate the neutral position towards the question 
as to the nature of gravitation which Newron always tried to maintain 
in his published work, and emphasized in the second and third editions 
of the Principia. We shall only be concerned with the opinions 
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expressed by Newron’s school on this subject when we have finished 
the examination of all that Newton himself has said onit. As we 
shall see again in the next section, Newron strongly inclined towards 
the belief that the attraction of matter was brought about by the inter- 
mediary of an ethereal medium, but he seems to have rightly reco- 
gnized that the question as to whether this attraction is, like hardness 
or impenetrability, an essential property of matter, or whether a 
medium is necessary for the action of two bodies on one another had 
no bearing on the facts about attraction that were mathematically 
expressed in the Principia : it only concerned physical explanations of 
this attraction. Besides this, it is probable that Newton knew only 
too well that, by indulging in speculations which could not be proved 
or disproved experimentally, he laid himself open to hated controversy. 
It is true that he had to meet controversies about the experimental 
truths he had discovered; but in the midst of his very natural irrita- 
tion, he must have been conforted by the trought that, in this case at 
any rate, there was really no question of personal opinion involved. 
Section V contains a detailed examination of Newron’s correspondence 
with Ricuarp Bentiey in 1692 and 1693, in which Newron’s tendency 
towards an explanation of attraction by a medium, and the fact that 
the truths given in the Principia are unaffected by the truth or falsity 
of any such hypothesis. are strongly expressed. Newton's religious 
tendencies, such as his constant wish to prove the existence of an 
intelligent creator, came into consideration in the course of this article. 
J. 


Philip E. B. Jourdain. — Newron’s Hypotheses of Ether and of 
Gravitation from 1693 to 1726. Monist, vol. XXV, p. 418-440, 
July 1915. 


In the first edition (1704) of the Opticks there was no mention, in 
the « Queries », of ether or gravitation. After a mainly biblio- 
graphical section (§ 1), in § II are collected those Queries added to the 
Latin translation of 1706 which have a bearing on the present subject. 
Newron’s objections to the undulatory theory are here clearly stated. 
In chronological order, the next event is the publication of the second 
edition of the Principia in 1713; and to the additions about the ether 
and the nature of gravitation, together with a discussion of the atti- 
tude, which is shown to be other than is generally supposed, of RoGer 
Cores towards the latter question, § III is devoted. In § IV are 
considered the relevant additions to the second English edition (1717) 
of the Opticks. The matter of these added Queries is taken from the 
« Hypothesis » of 1675 and the letter to Boyie of 1679; whereas the 
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experimental part of the memoir of 1675 had always formed the basis 
of the Opticks. F. Rosexsercer (Jsaac Newton und seine physika- 
lischen Principien, Leipzig, 1895) seems, partly in consequence of this, 
much too prone to attribute to Newron the denial of an ether which 
was held by some of his school. § V refers to Newron’s later (1716, 
1725) remarks on Leeniz’s criticism that he viewed gravitation as an 
« occult cause » and a « miracle ». § VI deals with Newron’s opinion 
on an ether and the nature of gravitation from the general point of 
view which has been reached. The conclusions are, as might be 
expected, somewhat different from those of ROSENBERGER : ROSENBER* 
GeER’s conclusions are not wholly unlikely, but the present author's 
conclusions are supported by Newron’s letters to Benriey (1692-1693) 
and Leisniz (1693). J. 


Selections from the Scottish Philosophy of Common Sense. Edited 
by G. A. Johnston. — N° 2 of « The Open Court Classics of 
Science and Philosophy » vi+267 pages. Chicago and London, 
The Open Court Publishing Company, 1915. 


This volume consists of extracts from the works of the chief 
representatives of the Scottish Philosophy of Common Sense. The 
selections have been made, for the most part, from Tuomas Rerp’s 
[1710-1796] Inquiry into the Human Mind on the Principles of Common 
Sense, and Essays ; but these have been supplemented by important or 
typical passages from DuGaLp Stewart [1753-1828], James Beattie 
[1735-1803], and ApamM FrerGuson [1723-1516]. Most of the selections 
are metaphysical or psychological, but ethical doctrines have not 
been neglected. In the introduction an attempt has been made to 
estimate Rerp’s historical importance in connection with the LocKkE- 
Berke_ey-Hume development of thought, and in relation to Kawnrt’s 
« answer to Hume ». The Scottish Philosophy contains much that is 
interesting and valuable, but it has not been readily accessible to the 
student, partly because the writings of its representatives are prolix 
to a degree, and partly because their books are not easily obtainable. 
These facts constitute the sufficient justification of such a volume as 
this. And at a time when much interest is being taken in New 
Realism, it may not be out of place that some attention should be 
paid to the Natural Realism of the Scottish Philosophy. J. 


Chas. Tweedie. — A study of the Life and Writings of Corin Mac- 
LauRIN. Math gaz., vol. VIII, p. 133-151. October, 1915. 


In this article, which is illustrated by a portrait of CoLin MACLAURIN 
(1698-1746), professor of mathematics at the Universities of Aberdeen 
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and Edinburgh in succession, and some other reproductions of photo- 
\ graphs, there is first an excellent biographical sketch and then an 
' account of Maciaurin’s published works. Among these, MACLAURIN’s 
f first contributions to mathematical literature deal with geometry and 
' began in 1718. His memoirs of 1718 and 1719 were incorporated and 
amplified in his famous Geometria Organica of 1720, of which Tweepie 
fi gives a fairly detailed account. In this treatise curves of all orders 
7) are described by the use of constant given angles and fixed straight 
: lines, and then his methods are generalized. The chapter on Pedals is 
one of the most interesting in the book, though it has been much 
neglected. 

} Tweedie then gives an account of the « BRAIBENRIDGE-MACLAURIN 
' Theorem », which was published by W. BraikenripGe in 1733, and 
14 which had apparently been long previously discovered by MACLAURIN 
| and used in his lectures since 1727. To this theorem and the contro- 
versy which arose out of it, the next paragraphs of Twrepir’s paper 
4) ' are devoted. The full memoir, De Linearum Geometricarum Proprie- 
tatibus Generalibus Tractatus, appeared as an appendrix to Mac- 
i LauRIN’s Treatise of Algebra, published in 1748 after Mactaurin’s 
death, and is of the first importance in the theory of higher plane 
| curves. TWEEDIE gives very much slighter accounts of the Treatise of 
Fluxions, of 1742, the development of a pamphlet that Maciaurin had 
| intended to publish in reply to BerkeLry’s Analyst of 1734, and of 
. which much was in proof in 1737. Indeed, he only gives a few samples 
j of Maciaurtn’s handiwork in this treatise. Thus we find references to 
| | the theorems on the attractions of ellipsoids, which he had discovered 
in his prize memoir of 1740 on the tides; the deductions of the pro- 
perties of the ellipse by considering it as an oblique section of a right 
| if circular cylinder; the « modern » definition of similar and similarly 


situated figures; the « Trisectrix of MACLAURIN »; the contributions to 
the rectification of the ellipse ; « Mac.aurtiy’s Theorem » for the expan- 
sion of f (x); the theory of the turning values of y = fx); and the 
integral test for the convergence or divergence of an infinite series. 
A short account is also given of the Algebra, which is to be read as a 
commentary on Newron’s Arithmetica Universalis and of An Account 
of Sir Isaac Newton's Philosophical Discoveries, both of which books 
were published posthumously in 1748. There is an appendix containing 
a list of Maciaurin’s contributions to the Philosophical Transactions, 
the Physical and Literary Essays, and of the manuscripts in the pos- 
session of the University of Aberdeen. 

Finally, there is a short list of works consulted, from which further 
information may be obtained. 
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Alexander Macfarlane. — Lectures on Ten British Physicists of the 
Nineteenth Century (Mathematical Monographs, No. 20, 144 p.). 
New York, Joun Witey and Sons; London, Cuapman and Hatt, 
1919. 


During the years 1901-1904, ALEx. MacraRLANE (Blairgowie, Scot- 
land, 1851-Chatham, Ontario, 1913), delivered at Lehigh University, 
South Bethlehem, Pennsylvania, lectures on 25 British mathematicians 
of the nineteenth century. Ten of these lectures have already been 
published in Monograph, No. 17 « Ten British Mathematicians ». — 
They were devoted to: GkorGe Peacock; AuG. DE Morgan; Sir WILL. 
Rowan Hamitton; GEORGE BooLte; ARTHUR CAYLEY; WILL. KiNnGpoN 
C.iirrorRD; Henry JOHN STEPHEN SMITH; JAMES JOSEPH SYLVESTER; THO. 
PENYNGTON KiRKMAN; Isaac TopHuNTeR. Ten more, now published, 
are devoted to mathematicians whose main work was in physics, 
astronomy and engineering, to wit : JAMes CLERK MAXWELL; W. J. M. 
Rankine; P. G. Tarr; Ketvin; CHARLES BABBAGE; WILL. WHEWELL; 
Sir Georce G. Strokes; Sir GreorGe B. Arry; J.C. Apams; Sir Joun 
F. W. Hersener. There is an index (not carefully made!) and a plate 
with ten small portraits. 

This book is very interesting, but much less than it could have been. 
MACFARLANE’S idea was to give in each lecture a sketch of a great 
scientist. We do not expect a sketch to replace a more complete 
biography, but we would expect the lecturer to lay more stress on the 
work upon which the fame of each man was based. We find nothing 
of the kind in these lectures. They are easy to read, but they are not 
really stimulating, because the essential of each life is not brought 
out more clearly; they are like paintings without focus and perspec- 
tive. A few personal reminiscences add here and there a touch of 
colour, but the style is indifferent. The author must have been a 
kind and lovable man; he was also very impartial and one can but 
admire the candor with which he (president of the international asso- 
ciation for promoting the study of quaternions!) reproduces (p. 43) 
KELvin’s sweeping indictment of the quaternions. 

The editors could have increased the value of this book by adding 
bibliographical notes to each sketch. As it is, the book is neither a 
work of reference, nor a collection of first hand documents. It must 
rather be considered as a series of literary essays, with but little 
literary value. The proofreading was not very carefully done. For 
inst. I read on p. 57, for Liovvin.e, and on p. 91, 
for Fontenette! Yet this book will be useful; I do not know any 
other of the same kind. It is not bad, but it could easily have been 
much better GeorGE SARTON. 
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Sylvanus Griswold Morley. — The Inscriptions at Copan. Large 
quarto, xiv+644 p. Washington, Carnegie Institution, 1920. 


This is a monumental publication the scope of which is far greater 
than the title would suggest. It is indeed a fundamental contribution 
to our knowledge of Maya civilization, and may help us later to date 
other American civilizations and to establish their correlations. The 
ruins of Copan are situated in the valley of the Copan river, at the 
Western end of Honduras, on the Guatemalan border. The first 
writer to make them known outside of Central America was the 
American Joun L. SrepHens in 1841; the first intensive study (1899- 
1902; was due to the Englishman ALrrep P. Mavupstay. In the 
meanwhile, a systematic exploration had been undertaken by the 
Peabody Museum of Harvard University in 189] was interrupted in 1895 
by order of the government of Honduras. Many of the collected 
materials remained unpublished. It is during this exploration that 
J. G. Owens died at Copan in Febr. 1893, a martyr of science. 
H. G. Spinven of the American Museum of Natural History had been 
making an elaborate study of Maya art which culminated in the 
publication of « A study of Maya Art, 1913». Sprinpen was first to 
provide certain stylistic criteria which enable one to place Mayan 
monuments in a chronological sequence. Mor.ey’s own studies began 
in 1905; he made seven visits to Copan between 1910-1919 but the main 
part of his material was collected by him in 1915. 

His chief purpose was to decipher the Maya hieroglyphic writing 
It is interesting to retrace briefly the development of our knowledge of 
this writing. The basis is the manuscript of Father Dirco pr Lanpa, 
dated 1566 and now in the R. Academy of History of Madrid. His 
relation is a veritable « Maya Rosetta stone »; it is based on native 
knowledge and contains a description of the native calendar, also a 
Maya alphabet, the latter however, incorrect. The next step was 
made by Ernst Férstemann of Dresden (1887) who worked out the 
principles of Maya chronology. While his investigations were based 
on Maya Mss., J. T. Goopman of Alameda, California, arrived at 
similar results independently (1895-1897) by the study of the Maya 
inscriptions. Goopman’s preeminence in the field of the inscriptions is 
beyond question. He was the first to make known the existence of 
the head-variant numerals, the so-called Maya Arabic notation and to 
identify their different values, and he devised chronologic tables. 
There are still two names, which must be mentioned evenin the briefest. 
history, — the one of Maupstay who first realized the importance of 
the Initial Series, and who gave a tremendous impetus to Maya studies 
by the publication of his accurate copies of the inscriptions, and the 
other that of D. G. Brinton, the « Father of Maya history », who was 
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first to study the native chronicles and to proclaim their trustwor- 
thiness, now generally admitted. The investigations of Epvarp 
of Berlin, Cyrus Tuomas of Washington and C. P. Bowpircn of Boston 
are also important and stimulating, but they are perhaps less fun- 
damental. 

To return to Mortey’s work. His present investigation is limited 
to a study of the chronological data found in the Copan inscriptions, 
and incidentally in other Maya inscriptions. That may seem at first 
view a great restriction of the subject but it is not, because chronolo- 
gical data are the only readable data of the inscriptions and about 
half of the glyphs deal with them (p. 33). « Unlike the inscriptions of 
every other people of antiquity, the Maya records on stone do not 
appear to have been concerned — at least primarily — with the 
exploits of man, such as the achievements of rulers, priests or warriors 
— in short, with the purely personal phenomena of life; on the con- 
trary, time in its many manifestations was their chief content. The 
Maya priesthood in whose hands exclusively rested the knowledge of 
the hieroglyphic writing, conceived time more elaborately than any 
other people the world has ever known at a corresponding stage of 
general culture.» It is possible that the undeciphered parts of the 
Maya inscriptions contain historical data, but these can not be very 
numerous. MorLey uses throughout the Bowpircn system of noting 
dates and not the German method of stating the total number of days. 

For ex. one of the dates will read like this : 


9. 15. 0.0.0; 4 Ahau 13 Yax 


The first part of the date means that from the starting point of the 
Maya era have elapsed 9 cycles of 144,000 days each, 15 katuns of 
7.200 days each, 0 tuns of 360 days each; 0 uinals of 20 days each, and 
0 kins, that is odd days. The second part means that when all these 
days have been counted from the beginning of their chronology the day 
reached will be 4 Ahau, the 14th (not the 13th!) day of the month Yax. 
This second partis not necessary to fix the date, but it served to make 
it more concrete and gives us a method of checking it. From the 
example quoted it will be noted that one cycle — 20 katun = (20 x 20) 
tuns (or approximately years) = (20 x20 x 18) uinals. 

The earliest dated inscription extant is on the Tuxtla Statuette 
found about 1902 near San Andres Tuxtla in the State of Vera Cruz, 
Mexico, that is outside the Maya territory. It bears the date 8. 6. 2. 
4 17. There are only two other inscriptions relating to the eighth 
cy-vle, and the earliest of them, the Leyden plate is some 160 years 
younger. 

A long appendice is devoted to the correlation of Maya and Christian 
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chronology, a subject on which the archaeologists disagree as widely 
j as possible. To the Maya date 9. 0. 0. 0. 0. correspond the following 
i, Christian dates according to the authors named: Joyce, 95 B. C.; Bow- 
pitcu, 94 B. C.; Sprxpen and Mortey, 176 A. D.; Goopman, 435; Len- 
4’ MANN, ca. 700; SeLER, ca. 1.007; Férstemann, 1134. There is a maxi- 
VE mum divergence of more than twelve centuries! Morey believes that 
! his own correlation is probably correct to within 4 months and possibly 
) to within 49 days. All these chronological attempts are established 
ak on the same basis, that is the u Kahlay Katunob, native Maya chro- 
i nologies the compilation of which did not begin before 1.575 A. D. 
j The u Kahlay Katunob give us the only bridge between the Maya 
f inscriptions and Christian chronology and the divergence of the final 
; 1 results are due to the several interpretations placed upon this bridge. 
I can not go into the technical details of Mor.ey’s investigations but 
t will quote here his final results. The principal divisions of Maya 
history are as follows : 
ry} The Old Empire. — (1) The Early Period. From the beginning to 
if 374 A. D.; (11) The Middle Period. 374 to 472 A. D.; (111) The Great 
4 Period, 472 to610 A. D. That is, the Old Empire lasted from about 
| ‘ | the time of Christ to the beginning of the vm" century. 
The New Empire. — (1V) The Colonization Period. 453 to 689 A. D. 
} | (partly coeval with periods II and III); (V) The Transitional Period. 
y 4 689 to 985 A. D.; (V1) The Renaissance Period. 985 to 1202 A. D.; 
} (VII) The Toltee Period. 1202 to 1458 A. D. ; ; VIII) The Final Period. 
i 1458 to 1542 A. D. 
} With the many illustrations of Mortry’s book and those previously 
published by Maupstay and the Peabody Museum practically all the 
' Copan inscriptions are now accessible. This was the more necessary 
it ' that these monuments being situated in a volcanic country are liable ; 
to be irreparably destroyed at any time. As a matter of fact many of 
those here reproduced have been destroyed within the last four years. 
! I may add that the Copan inscriptions form about 40 per cent of the 
q ' Corpus Inscriptionum Mayarum, and cover a chronological range of 
, 335 years, or the greater part of the Old Empire. 
In this review I have systematically avoided the more technical parts 


of Mor.ey’s investigations, yet I must quote at least two of his achie- : 
vements, that is his discovery of the hieroglyph for the five years 
periods which became of great importance to the ancient Maya, and 
his interpretation of the so-called Supplementary Series, as a lunar 
calendar embodying certain eclipse data. He has also taken pains to 
sum up all what we know of Copan and Maya history, illustrating his 


account with many diagrams and tables. — The Carnegie Institution 
| deserves warm praise for the splendid presentation of this great work. 
G. 8. 
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D‘ Appert. — L’Hérédité morbide. (Bibl. de Philos. scientif.), 306 p., 
185 x 117; Paris, FLammarion, 1919. (5.75 Fr.] 


Examen des tares que déterminent l’aleoolisme, la tuberculose, la 
syphilis, le cancer, les infections des glandes endocrines, ete. — tares 
qui sont normalement héréditaires — , et de quelques moyens de nature 
a& permettre d’éviter la déchéance progressive qui peut s’en suivre 
pour la race, et 4 laquelle l'auteur ne croit d'ailleurs pas. Parmi les 
moyens préconisés pour lutter contre cette hérédité, M. Apperr retient 
ceux qui peuvent entraver la reproduction des individus tarés : stéri- 
lisation des aliénés, des criminels, etc., réglementation du mariage, 
admission par la loi du divorce dans les cas de maladie héréditaire 
d'un des conjoints. I] reecommande également des mesures de protection 
de la femme enceinte, de la nourrice, de la premiére enfance, et l'inten- 
sification de la lutte contre les trois grands fléaux sociaux : aleoolisme, 
syphilis, tuberculose. L. Gurer. 


Blaringhem, L. — Les problémes de lI'Hérédité expérimentale. 
(Bibl. de Philos. scientif.), 317 p., 185117. Paris, FLAMMARION, 
1919. (5.75 


Les faits sur lesquels repose cet exposé critique et synthétique des 
problémes de l‘hérédité expérimentale sont tous tirés du domaine de 
la botanique, et pour une bonne part, des recherches personnelles trés 
remarquables poursuivies par l’auteur depuis plus de quinze ans sur 
les céréales en particulier. 

Sont successivement definies avec précision et étudiées dans le 
détail : 'hérédité normale : lignées pures et hérédité fluctuante (Qué- 
TELET, GALTON, Pearson, Davenport); les hybrides d’espéces, hérédité 
mixte avec ses formes exceptionnelles : hérédité en mosaique (Naupin, 
[orges]), hérédité unilatérale (MILLARDET, et Soms-LavuBAcn 
[fraisier], Liprorss [ronces, etc. |), théorie de la coalescence des plasmas 
(Arm. Gautier); l'hérédité mendélienne, ou alternante. A ce dernier 
sujet, l'auteur met trés justement en garde contre l'extension de la 
notion de facteurs a l’analyse de caractéres qui ne comportent pas de 
discontinuité. 

Mais c’est dans les conclusions de B. qui se trouve la partie la plus 
originale du livre, et dont trois courtes phrases donneront une idée 
nette : « Il n'est done pas sans intérét de comparer les phénoménes de 
Vhérédité aux faits étudiés en physique et en chimie. Les lois de l’équi- 
libre sont évidemment les mémes dans ces différents ordres de sciences, 
et il est probable que des rapprochements entre leurs applications 
mettront en évidence des analogies utiles pour leur perfectionnement 
réciproque. » — « L’étude de I’hérédité normale se raméne 4 celle des 


296 Isis. 11. 1920 


concentrations et des dissolutions d'un systéme en équilibre. » — « La 
crise sexuelle est done une crise de dissociation moléculaire. » On voit 
( quelles sont les directives qui animent B., et qui doivent, selon lui, 
iv guider les expérimentateurs dans le domaine de la biologie générale. 
4 Elles n'ont jamais été, dans le chapitre de l’hérédité tout au moins, 
/ affirmées avec une telle foi. L. Guiver. 


) Guilleminot, H. — La Matiére et la Vie. (Bibl. de Philos. Scientif.), 
318 p., 185117; Paris, FLamMarion, 1919. (5.75 Fr.] 


; Trés noble essai de vulgarisation d'une hypothése intéressante, mais 

fi qui n’est qu'une hypothése, laquelle l’auteur donne le nom de (oi 
As { d'option vitale, déja proposée par lui dans Les Nouveaux horizons de la 
science, et qui serait capable de faire tomber le voile qui recouvre le 

probléme de la finalité supréme, et « d’apporter 4 l'homme des ensei- 


gnements qui l’éclairent sur l'utilité de son labeur et sur la grandeur 
du but poursuivi ». 

Aprés avoir étudié la loi de conservation de l’énergie et celle de la 

: Ao dégradation de l'énergie, et constaté que le principe de Carnot qui 


hy régit la matiére inerte, est incapable de rendre compte des progrés de 
la matiére vivante, M. GuiL-eminor propose une loi propre aux étres 
: vivants, particuliére 4 l'irritabilité de la matiére, la loi d’option vitale, 
i, | : dont « la spontanéité des étres animés, l'impulsion instinctive des 
animaux supérieurs, les facteurs de volition de l'homme, y compris le 

sens moral, » ne sont qu'une manifestation subjective. — Qu’est cette 


/ } loi d’option vitale qui, se surajoutant au principe de dégradation de 
NG l'énergie, justifie les progrés de la matiére vivante 4 travers ses 
formes successives? 


L’option vitale est le choix entre toutes les routes offertes par la 
deuxiéme loi de l'énergétique a l'évolution des phénoménes de la 
if matiére vivante (le terme évolution s’applique ici simplement 4 l'indi- 

vidu qui vieillit); elle est le choix entre plusieurs phénoménes 

: possibles, tous dégradateurs de |’énergie et s’excluant les uns les 
Ny ) autres. Entre plusieurs chemins possibles, la nature se comporte 


comme si elle conservait la mémoire des chemins déja suivis; c’est ce 
choix dirigé qui constitue l’option vitale. Or, cette option n'est pas 
j dirigée dans un sens quelconque; la direction est, pour l’auteur, uni- 
4 forme au point de pouvoir étre érigée en loi; la loi d’option est la loi 
; i suivant laquelle s'accomplissent les phénoménes de la vie chimique ou 
de la vie de relation, au milieu de l'indifférence dégradatrice par 
rapport 4 d'autres phénoménes également possibles. 

Cette option, qui est donc réductible 4 une manifestation de l'irrita- 
| bilité, a la répétition du déja fait, est la négation du principe vital 7 
, souvent encore admis et dirigeant l'évolution de la matiére organique. % 
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Dés lors, la loi morale n'est plus qu'un aspect suggestif de la loi 
d'option, et il est nécessaire de faire entrer délibérément l'étude du 
sens moral, des directives de la conduite humaine dans le domaine de 
la Biologie, ce que fait l'auteur qui termine son livre par l’examen de 
deux problémes de sociologie : celui de la culture du sens moral a 
l'école et celui de la culture des qualités morales dans les foules, par 
l'orientation des lois économiques et sociales. L. Guiner. 


Harvey-Gibson, R. J. — Outlines of the History of Botany, in-8°, 
x -+ 274 p. London, Brack, 1919. {12,6} 


Prof. Harvey-Grisson has written what is unquestionably the most 
satisfactory general history of Botany for students. The story that 
he has to tell is simply and attractively told with no needless display 
of erudition and yet bearing full evidence of direct appeal to the 
sources. He has elected to pass rapidly over the early stages and of 
the 274 pages only 50 are allotted to the period before LinnagEvs. 

There is much to be said for this method. Not only does the later 
period seem most likely to appeal to the ordinary student, but also it 
is that which the professed botanist is himself best qualified to treat, 
for his training seldom equips him with the special historical methods 
needed for research in the earlier period. It may moreover be justly 
claimed that the further we go back in history the more unlike is the 
grouping of knowledge, especially of scientific knowledge, to that to 
which we are accustomed and that therefore the method of writing 
histories of special sciences, as though they existed from the beginning 
of time, is based on an initial fallacy. It is an avenue of approach 
which is doubtless necessary in certain cases, but it is one which is 
distasteful to the philosophical historian of science who attempts to 
represent the history of knowledge in the manner in which it actually 
grew. From this point of view there is comparatively little history 
of botany, as such, before the xvm'" century since its course was pre- 
viously largely merged with medicine. We think therefore that 
Prof. Harvey-Gipson has done well to limit his field of labours and 
within that field he has attained a result that appears to us wholly 
admirable. 

We would however make certain reflections on the author's his- 
torical principles which in no way touch the book as a whole but 
which make us regret that the first 50 pages of the book have been 
included in so excellent a study. 

Firstly the author fills much of this very limited space in pointing 
out short-comings in the work of Jutius von Sacus. Some years ago 
the late E. L. Greene exhausted himself and his readers and turned 
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; a good piece of work into a weary wilderness of words by his deter- 
{ mined invective against the errors of his predecessors and especially 
4 of the great « WiirzpurG professor ». That those errors exist and 
that generations of students have imbibed them it is not our purpose 

j to deny. But neither E. L. Greene nor Prof. Harvey-Gipson, excel- 
: ; lent historians though they are, seem to have realized that the History 


1s ; of Seience is itself a science, a study with its own modes of research, 

needing its own special training and having its own technique. The 
state of knowledge of such a subject is therefore always susceptible 

iy j) of improvement and both the material and the presentment of it need 
/ constant revision, nor, considering the rate of growth of historical 
; knowledge, is it at all remarkable that the work of Sacns, given to 
the press in 1875, should need correction in 1920. The error of both 
= | of Sacus’ critics is to suppose that absolute truth is more attainable in 

“() the History of Science than in Science itself. 

Silt But as it appears to us there is another flaw in the historical 
j methods of these distinguished historians from which Sacus himself 
hy escaped. That writer frankly called his work a History of Botany, 

| ip 1530-1860, he made almost no profession of penetrating behind the 

earlier date. He did not write that « after GaLen follows an absolute 

i) { blank; for more than fourteen centuries botany has no history », 

: although he had perhaps not heard of the Ju.ia Anicia Manuscript of 
ny the vi" century, which has only lately been rendered accessible in fac- 

} } simile and contains the most beautiful and accurate figures of certain 

' plants that were produced until well beyond the dawn of the 
century. Has Prof. Harvey-Gisson studied the scores of beau- 

tiful manuscript herbals which contain some of the most striking and : 

characteristic specimens of mediaeval art? Or has he dipped into the ; 
pages of or Co.oene’s, De vegetabilibus, sections of which are 

4 readily available in Meyer's monumental Geschichte der Botanik? Itis 

; clear that he has avoided such aspects of the thought of those difficult 


and troublesome centuries which lie between the 1" and the xvi" and 
for his purpose he has rightly avoided them. But to use Lee Greene's 
favourite phrase « itis propagating fable in place of history » to affirm j 
j that the human mind, did not act for 1,400 years. During those years 
i the state of science was no doubt dark and dismal and certainly botany 
bi degenerated along with other sciences and together with arts and laws, 
j but it is no more true to say that those centuries present us with 
nothing in the history of laws and arts than it is to say that in them 

science was not. 

The historian of science can no more afford to pass over these cen- 
y. turies of decay than the historian of states can neglect the periods of 
political dissolution, or the historian of vegetable and animal life the 
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multitude of degenerate and deteriorate forms in the groups with which 
he has to deal. The great lesson of history is the continuity of the 
human mind and the work that does not seek to deal with events as 
continuous is not history even though it treat of antiquity. 

The truth is that nearly all works of science are accounted of little 
worth by the following generation. Thirty short years is a long life 
for a scientific treatise and fortunate indeed is the author of that work 
the leaves of which his grandson will care to turn. Itis rightt hat 
this should be so and it is the scientist’s part to maintain the growing 
edge of active advance on the dead mass of irrelevant and imperfect 
observation and outworn and untenable hypothesis. But yet the living 
is in an ecological relation with the dead that it would be death to 
disturb. Well might the historian of science place at the head of his 
work the ancient epitaph : 

Reader, thou that passest by, 
As thou art so once was I, 

As Lam so shalt thou be, 
Wherefore, reader, pray for me! 


Prof. Harvey-Gipson has given us a valuable, sincere, and reliable 
piece of work for which every biological teacher should be grateful, 
but we hope that in future editions he will remove these strictures on 
his predecessors and delete the suggestion, specially dangerous in a 
book intended for students, that any period of history can be summed 
up without study. CHARLES SINGER. 


Berthold Laufer. — Sino-Iranica. Chinese contributions to the History 
of Civilization in Ancient Iran. With special reference to the 
history of cultivated plants and products. Field Museum of 
Natural History, Anthropological Series, vol. XV, p. 185-630. 
Chicago, 1919. 


There can be no greater pleasure for a reviewer than to welcome a 
book like this, which he can admire and praise almost without 
restriction. Laurrer’s new book is a fundamental contribution not 
simply to the history of botany but as well to the history of Eastern 
civilization. To appreciate its full value it will suffice to remember 
that for the history of cultivated plants, we were entirely dependent 
upon the works of A. pe Henn and Cuarves Joret (Paris, 
1897-1904), admirable works to be sure, but unable to give us much 
information on the Asiatic migrations of plants For example, DE CAN- 
DOLLE’s information on Chinese plants was entirely derived from 
Bretscuneiper’s Study and value of Chinese botanical works (Chinese 
Recorder 1871-1881) which, says Laurer, « teems with misunderstan- 
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dings and errors ». Now Laurer comes in offering us large and 
important material based upon a first hand study of Chinese and 
other oriental sources. 

The special problem which he set himself to solve was to determine 
on the basis of Chinese tradition, which plants were introduced by 
them from Iran and cultivated in their own country, also which other 
plants of Iran, cultivated or wild, were noticed and described by 
Chinese authors, finally which drugs and aromatics of vegetable 
origin were imported from Iran to China. Such a study is specially 
important because plant migrations are inconceivable without other 
cultural exchanges. Lavurer’s studies — the present one and others 
which are forthcoming — will thus enable us to measure the Iranian 
stratum in the structure of Chinese civilization. This is the more 
important that the Iranians were « the great mediators between the 
West and the East, conveying the heritage of Hellenistic ideas to 
central and eastern Asia and transmitting valuable plants and goods 
of China to the Mediterranean area ». — Iranian literature gives one 
but little botanical information. Laurer reproduces (p. 192-194) an 
interesting disquisition on plants extracted from the Bundahishn 
(chap. 27) which proves that the ancient Persians were interested 
in botany, — but no other botanical text of theirs has come down 
to us. He has also used the Materia Medica written about A. D. 
970 by ABU ManstrR Muwarrag Ben ‘Ati of Herat. (By the way 
this is not only the earliest Persian work on the subject, but the 
oldest extant New-Persian prose. The MS. dated Jan. 1056 from 
which this text was published is also the oldest extant Persian MS.). 
However Lavurer’s more important sources by far are Chinese sources. 
Happily Chinese scholars soon developed a rational and fixed method 
in there production of foreignwords, so that « in almost every instance 
it is possible to restore with a high degree of certainty the original 
Iranian forms from which the Chinese transcriptions evere accurately 
made ». I cannot insist on this, but I have said enough to suggest 
that Laurer’s studies are of supreme interest also for the philologist 
and more especially the Oriental phonologist. 

We are more interested in the significance of Laurer’s work from 
the point of view of the history of civilization. Let us listen again to 
the author (p. 189): « Stress is laid on the point that the Chinese 
furnish us with immensely useful material for elaborating a history of 
cultivated plants... The Chinese merit our admiration for their far- 
sighted economic policy in making so many useful foreign plants 
tributary to themselves and amalgamating them with their sound 
system of agriculture. The Chinese were thinking, sensible, and 
broad-minded people, and never declined to accept gratefully whatever 
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good things foreigners had to offer. In plant-economy they are the 
foremost masters in the world, and China presents a unique spectacle 
in that all useful plants of the universe are cultivated there». — 
The two first foreign plants introduced in China were two plants 
of Iranian origin, the alfalfa and the grape-vine. This occurred in the 
latter part of the second century B.C. A great number of other 
plants followed, originating most of them from Iran and Central 
Asia, but also from other parts of the world. Laurer lays stress on 
the point that the Iranian plant migrations extend over a period of a 
millennium and a half. In other words, he takes pains throughout 
his book to destroy the legend according to which, most of these 
Iranian plants were acclimatized in China during the Han period, 
thanks to the efforts of the famous general Cuanc K‘ien, It is only 
for the two plants named above that positive evidence permits to 
give credit for their importation to Cuanc K‘ien. For a few other 
plants, one has no better evidence than that supplied by the Ts‘i 
min yao shu, a vi'® century book, which we know only in a very 
corrupted state. 

Laurer has used all the Chinese and Japanese Pen ts‘ao (herbals) 
available, also Japanese botanical works. He also studied some 
early Chinese medical books, chiefly those of Cuanec Cuune-Kine, 
or CuanG Ki, a second century physician. Unfortunately these books 
have suffered from various interpolations which it is now impossible 
to unravel. Apropos of this, Laurer remarks (p. 205): « A critical 
bibliography of early Chinese medical literature is an carnest 
desideratum. » To the information gathered from Chinese and Iranian 
sources, which form the substance of his volume, LAurer has added 
all that was pertinent in the classical, Semitic and Indian traditions. 


His book is built in the following way. After a short introduction 
(24 p.) follow a series of chapters, each of which is a monograph 
devoted to one or more plants, to wit : alfalfa ; grape-vine ; pistacchio ; 
walnut ; pomegranate ; sesame and flax ; coriander; cucumber ; chive, 
onion and shallot; garden pea and broad pea; saffron and turmeric ; 
safflower ; jasmine ; henna ; balsam-poplar ; manna ; asafoetida; 
galbanum ; oak-galls; indigo; rice; pepper; sugar; myrobalan ; 
« gold peach » ; fu-tse ; brassica ; cummin ; date-palm ; spinach ; sugar 
beet and lettuce ; ricinus ; almond ; fig ; olive ; cassia pods and carob ; 
narcissus ; balm of gilead; water melon; fenugreek; nux-vomica ; 
carrot; aromatics. To this encyclopaedia of Chinese botany are 
added a few other notes of philological or historical interest, to 
wit: The Malayan Po-se and its products (Po-se in Chinese denotes 
two countries, a certain Malayan country, also Persia, for ex. 
the date is called Po-se tsao, i.e. Persian jujube); Persian textiles; 
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Iranian minerals, metals and precious stones ; Titles of the Sasanian 
government; Irano-sinica, (miscell.); Iranian elements in Mongol ; 
Chinese elements in Turki; Indian elements in the Persian pharma- 
cology of Anu Mansur Muwarrag (that is the important tenth century 
work quoted above; it is partly based on Indian knowledge: the 
author says himself that he had been travelling in India); the Basil ; 
additional notes on loan words in Tibetan. 

This encyclopaedia is fittingly completed by very elaborate indexes : 
a general index which contains also additional information ; a botanical 
index and thirty indexes (one for each language !) of the words quoted, 
including those reconstructed on the basis of Chinese transcriptions. 
The only criticism which I make bold to suggest concerns the trans- 
literation of Chinese names. Bertrno.p Laurer introduces here a 
new system. Whatever the merit of his system be, I believe that 
individual initiatives of this kind can but increase the present 
confusion. Indeed, a satisfactory and universal system of trans- 
literation is one of the most urgent needs of the Republic of Letters; 


but such need can only be fulfilled by an international understanding. 
GEORGE SARTON. 


Edmund O. von Lippmann. — Entstehung und Ausbreitung der Alche- 
mie. Mit einem Anhange: Zur filteren Geschichte der Metalle. 
Ein Beitrag zur Kulturgeschichte, gr. in-8° xvi + 742 p. Berlin, 
Juiius SprinGer, 1919. 


Some twenty years ago, Dr. von LippMANN to whom we owe already 
many important contributions to the history of science and chiefly to 
the history of chemistry, began to accumulate materials for the solu- 
tion of the following problems : « when did the belief in the artificial 
production of Gold and Silver originate? which circumstances favoured 
the growth of this superstition and how did it develop? » The more 
he advanced in his study, examining in each case as far as was in his 
power the original documents, the more did the whole subject become 
complex. Yet he managed to master and to clarify and classify the 
immense amount of data which he had gathered and the results of his 
long studies are now offered to the public. Truly a monumental work, 
the greatest single addition to our knowledge of ancient chemistry — 
(and also to our knowledge of human superstition) — since the days of 
Kopp. This work fills in an important gap in our historical litera- 
ture, for since the publication of Kopr’s book —I am thinking now 
chiefly of his « Die Alchemie in flterer und neuerer Zeit », Heidelberg 
1886 — many new fundamental data have been brought to light. Berr- 
THELOT’s work is also partly out of date. By the way, von Lippmann, 
while admiring greatly the activity of his great French predecessor, 
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has been able to point out in the latter's books many errors and inac- 
eurracies : these are shown repeatedly in the course of his own exposi- 
tion and also in an appendix « Bertuetor als Historiker », p. 645-658. 

Prof. von LippMann’'s book is so overwhelming, that it is not more 
possible to analyze it in any detailed way than to analyze an encyclo- 
paedia and the best that I can do is to lay bare its general structure, 
with a few additional remarks here and there. 

Let us first remark that the work is devoted not to a complete his- 
tory of alchemy — (of course a complete history is impossible because 
human folly is inexhaustible) but simply to a study of its origins and 
diffusion. It would be very interesting indeed to make a survey of the 
alechemic and astrologic superstitions which are still thriving in our 
own enlightened age — they are bound to reappear at the surface now 
and then, as much as any other forms of ignorance and folly — but 
that is outside the scope of LippMann’s present undertaking. He does 
not do more than to allude to it, giving however some precious biblio - 
graphical hints (p. 512-513). Another preliminary remark is that the 
subjects of alchemy and astrology are so intimately connected that 
LippMANN’s book will be of great use to the student of astronomical 
fallacies. 

This encyclopaedia of alchemy is divided into six main parts, as 
follows (I give for each part the number of pages devoted to it): 
1. Remains of ancient alchemic literature (117); 2. Sources of alchemic 
theory (143); 3. Chemistry and Alchemy (91); 4. Alehemy in the 
East (107); 5. Alehemy in the West (55); 6. Ancient history of 
metals (130). Then follow two appendixes — one on BerTHELor, the 
other devoted to addenda and errata, many of which were suggested 
by scholars who read the proofs (G. Jacosp; R. Reirzenstein ; 
J. Rusxa, etc.). Elaborate indexes complete the monument. 

Let us now describe briefly the contents of each part An adequate 
analysis would soon assume an inordinate length; I will give just 
enough information to enable those who have already some knowledge 
of the subject to follow the trend of Lippmann’s investigations and to 
understand his method of approach. The first part, Remains of 
alchemic literature, contains first a study of the Leiden and Stockholm 
papyri, third century digests of much older technical traditions. 
Then follow seven chapters dealing with the early alchemic writers. 
The available records enable the historian to retrace an almost con- 
tinuous evolution extending from the beginning of our era down to the 
conquest of Egypt by the Arabs in 640-643. For the first centuries, 
we have the writings of a series of a pseudepigraphists : Hermes, 
AG@aTHODAIMON, Isis, Cutmes, OsTANES, Peresis, JAMBLICHOS, Moses, 
Jouannes. — Psevpopemocriros, PAMMENES, Maria, CLEOPATRA, Coma- 
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rios lived probably in the first or second century; AFRICANOs, Zosimos 
and the author of the Papyrus Kenyon in the third; Pe.aGios, Pime- 
cHi0s, Hetioporos and Synesios in the fourth; OLympioporos in the 
fifth; « Philosophus Christianus » in the sixth orseventh. Like many 
other Egyptian traditions, these alchemic theories found an echo in 
later Byzantine literature : Srernanos of Alexandria (vu); HeRaKwios 
(vu?) and Justintanus; « Philosophus anonymus » (vi or Papros 
(tp.); Cosmas (1p.); THEOPHRASTOS CHRISTIANOS (VIII Or IX); SALMANAS 
(Ix or X); Psei.os (x1); Nicepnoros. — A last chapter contains a study 
of various technical treatises and recipes dating from the eighth to the 
xm and even xiv“ century: the only literary remains of the technical 
tradition which developed while the various Greek, Egyptian and 
Byzantine authors quoted above concocted their alchemic, mystic and 
magic doctrines. The technical recipes are written mostly in barbaric 
Greek in which many Latin, Arabic and Persian words occur, Lipp- 
MANN has added to this chapter a Greek glossary of technical terms 
(p. 115-117). 

The second part, Sources of alchemic theories is subdivided as follows : 
1. Greek philosophy from THALEs to O.ympriopoRos the Younger, that 
is from about 600 B. C. to 600 A. D.; an evolution of twelve centuries ; 
2. Babylonian and Iranian influences; Influences from ancient Egypt 
and ancient Greece; 3. Hellenistic period (Alexandrine syncreticism) : 
stoic philosophy, astrology (elaborate account based chiefly on Bov- 
cnut-Lecierg and on the investigations of Bor..’s school), Hermetism ; 
Gnosticism ; Mithraism ; Sabianism; Mandaeism. 

The third part, Chemistry and Alchemy, is partly a synthesis of the 
information previously analyzed, but it contains also a great deal of 
new material. Its aim is to retrace the empirical and doctrinal origins 
of both chemistry and alchemy: 1. Arts and crafts in Egypt; 2. Be- 
ginnings of alchemy ; 3-4. First mentions of chemistry and of its name. 
Very minute discussion of this old topic; 5. Origin of alchemic notions, 
representations, dogmas and names; 6. Remarks about some of the 
alchemists already studied in the first part : PsEUDopEMocRITOS, OsTa- 
Nes, Isis, Zosimos, Pintcntos. End of 6 and 7. Terminology, signs 
and symbols of the Greek alchemists. 

The fourth part, Alchemy in the East, is not based as the preceding 
ones were, on a direct study of the original documents because of the 
author's ignorance of Oriental languages, but he has read translations 
of the originals whenever available and has been helped by Orien- 
talists, chiefly by the Arabic scholar, Jutivs Ruska. He has taken 
pains to insure consistency in the transliteration of proper names; yet it 
is unfortunate that most diacritical marks are missing., This part 
opens with an account of the first Arabic translations and writings : 
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Book of Crarss, vm" (’) cent. translation of a Greek original which is 
lost; Book of ALHaBIB; Book of Ostanes; Conversations of Marcos; 
JApirn B. HayyAn (vit), the Gener of European writers. Then follow: 
2. The « Tracts of the Brethren of Purity » (x), Rasa’ ilu Ikhwan al 
Safa, on the basis of Dieterici’s translation and studies ; 3. The so- 
called Lapidary of Arisrorre, published by Ruska 1912 (see Jsis, I, 266); 
that is a 1x century work of Syrio persian origin; 4. Syriac writings 
(a special section being devoted to the Syriac « causa causarum ») 
(xi-xu);5. Later Arabic writings : about 67 authors ranging from the 
vir™ to the xvi century being dealt with. This story might have been 
easily carried on down to our own days, because alchemic superstition 
is still rampant in the Mohammedan world, — but that would be of 
very little use because the modern and ancient superstitions are essen- 
tially alike; 6. Alchemy in India and Tibet (based chiefly on Tuisavur, 
P. Cx. Ray, Devussen); 7. Alchemy in China (Gruse, Hvursorrer, Han- 
BURY, etc.). 

The fifth part, Alchemy in the West is subdivided in two main sec- 
tions by the year 1300. The second section — alchemy after 1300 — is 
treated in a more superficial way, inasmuch as the many visionaries 
and swindlers of the Renaissance and of later times did not really 
improve the elaboration of alchemic doctrines. In the first section, 
LiIpPMANN examines successively the following topics : a) Compositiones 
ad tingenda musiva,.. (vi); 6) Mappae clavicula de efficiendo auro... 
(about 800); c) Heracrivs, author of a book on the colours and arts of 
the Komans, the first and second parts of which go back to the 
x century, while the third part dates of the xu™ or xm; d) Tuko- 
puitt schedula diversarum artium (about 1100); e) Marcus Gragcus 
(vin or Ix, in its present form not earlier than 1250); f) period of Latin 
translations. Pseudepigraphists : Pseudo-Greper, Pseudo-AviceNna, 
Pseudo-Razi, etc. ; g) Encyclopaedists of the xm century. 

The sixth and last part, is not really a part of the general structure 
but an annex. It is a synthesis ofa different kind. The author has 
collected here for each of twelve metals its ancient history, chiefly from 
the alchemic point of view. 

The completion of this monumental undertaking amidst the tragedies 
of the last years is a credit to the author and publisher. Itis indeed 
an admirable work, well informed, well built, clearly written, 
copiously indexed. Of course the absolute value of a work of this size 
cannot be quickly estimated ; it can only be appreciated after a long 
and intimate acquaintance. There is every reason to believe howe- 
ver that LippmMann’s magnum opus will bear the test of time 
successfully. 


GEORGE SARTON. 
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Edmond Goblot. — Traité de Logique. Préface de M. Emite Boutrovux. 
xxiti+-4]2 p. Paris, Armand Colin, 1918. 


Ce nouveau Traité de Logique mérite d'étre briévement analysé dans 
Isis non seulement a cause de son importance intrinséque, mais aussi 
a cause du parti que l’auteur a tiré de l'étude de la pensée scientifique. 
11 s'est efforcé de construire une logique qui soit vraiment féconde, et 
et il a trés clairement vu que le seul moyen de réussir était de faire 
appel a l’expérience logique de l'humanité. I] y insiste souvent : « Test 
bon d’étudier ce que font, ce que disent et ce que pensent les savants ; 
le logicien n'a point qualité pour les régenter; il doit au contraire se 
mettre a leur école et s'asseoir humblement sur le banc des étudiants. » 
Un pareil traité de logique est aussi dans une certaine mesure un 
traité de psychologie, — une analyse de l'intelligence —, mais a vrai 
dire dés qu'on sort du cadre étroit de la logique formelle, les frontiéres 
de la logique deviennent trés difficiles 4 déterminer. L'effort original 
d’Epmonp Gostot est digne des plus grands éloges. Notre seul reproche 
c'est qu'il n'ait pas fait un appel plus large encore a l'expérience 
du passé. L’histoire de la science est une véritable mine d'expériences 
logiques, une mine qui est encore dans une large mesure inexplorée. I 
est extraordinaire aussi que l'auteur n’ait point cru devoir tirer parti 
des travaux si suggestifs d’Ernst Macu. 

Les idées fondamentales de ce livre sont les suivantes : Le raison- 
nement n'est pas essentiellement une analyse; il duit sa fécondité a des 
opérations constructives ‘choix, rapprochement, combinaison, syn- 
thése) ; il doit sa nécessité 4 2e que toutes ces opérations sont exécutées 
en vertu de régles; ces régles ne sont pas les régles de la logique, mais 
les propositions antérieurement admises; le réle du syllogisme se 
borne a l’application de ces régles au cas considéré. Le syllogisme 
hypothétique est seul fécond, le syllogisme catégorique étant néces- 
sairement tautologique. I] est impossible de concevoir un raison- 
nement indépendant des objets sur lesquels on raisonne. 

Ce traité ne s’oceupe aucunement des questions qui ressortissent a 
lalgébre de la logique et a la logistique. I] ouvre une voie nouvelle, 
l’élaboration d’une logique expérimentale et constructive, synthétique. 
Il nous donne beaucoup a penser et a4 espérer. Car comme le rappelle 
Bovrrovux dans sa préface, la raison est susceptible de culture et de 
progrés. Notre logique évolue, et c’est surtout le progrés des sciences 
qui la fait évoluer, 

Aprés avoir entrepris des études médicales, poursuivies pendant 
quatre ans, Epmonp Gosior changea son dessein et devint docteur 
és lettres. Sa thése de doctorat, Essai sur la classification des sciences 
(ALCAN, 1898) contient déja le germe des idées directrices de sa logique. 
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On lui doit aussi u. Vocabulaire Philosophique (Paris, Coin) et Justice 
et Liberté (Aucan, 1904; 2¢ éd., 1907), Ll est professeur d'histoire de la 
philosophie et des sciences 4 |'Université de Lyon et correspondant de 
l'Institut. GEORGE SaRTON. 


M. J. M. Hill. — The Theory of Proportion, xx+108 p. London, 
ConsTaBLe and C°., Ltd., 1914. 


Hit. maintains that a treatment of the theory of proportion, which 
is valid when the magnitudes concerned are incommensurable, should 
be included in the mathematical curriculum. He has arrived at the 
conclusion that, in addition to the difficulties arising out of Evciip's 
notation and out of the fact that Eve. did not sufficiently define 
ratio, two reasons could be assigned for the great difficulty, of this 
argument: (1) Of the many definitions prefixed to the fifth Book, the 
only ones which effectively count are the fifth, the test for deciding 
when two ratios are equal, and the seventh, the test for distinguishing 
between unequal ratios. Evciip has the logically unnecessary practice 
of deducing some of the properties of equal ratios from the seventh 
definition. Hi. merely uses the fifth for this purpose. (2) It seems 
probable to Hix thaf the two assumptions: if A 5 B, then (A: C) > 
(B : C) were fundamental with Evcuip in the sense that he first deduced 
the fifth and seventh definitions from them and only afterwards 
reversed the process. The appearance of the above definitions at the 
beginning of Evciip’s argument and without explanation presents 
grave difficulties to the student, which are avoidei in this work. 
This work is a modification of Evciin’s method, which requires for 
its understanding a knowledge of elementary algebra. The first three 
chapters are devoted to an indication of what « magnitudes of the 
same kind » are (in essentials after Sto.z), some propositions on their 
integral multiples, and the definition of the « ratio» of two such 
multiples as a rational number. The (Chap. IV-V-X1) concept of 
ratio and number are extended so that irrational numbers are 
introduced, and Chap. VI-IX contain the theory of ratio of commensur- 
able and incommensurable magnitudes based on the above indications; 
the test for equal ratios is that no rational number lies between them. 
Applications of Srotz’s theorem simplifying this test are given in 


Chap. X; and Chap. XII is a commentary on Evcuip’s fifth Book. 
J. 


Smith, Major General, Sir F. — The Early History of Veterinary Lite- 
rature and its British Development. Vol. 1, large in-8°, 1v+-373 p., 
27 figures. London, and C*, 1919. (25/—] 


This is the first attempt in English at a work on the History of 
veterinary medicine and one of the fullest in any language. Itisa 
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work of much industry and research and its author is certainly to be 
congratulated on the successful conclusion of what must have involved 
years of labour. 

The work is divided into two parts ; Part 1 is the shorter of the two. 
It deals with classical and mediaeval veterinary literature in general. 
The author has hardly the equipment for this difficult and specialized 
field, and would, we think, have more wisely postponed its treatment. 
Nevertheless, his collection has much that is of value that cannot be 
easily found elsewhere and we are duly grateful for it. Part I] is the 
longer and more important section. It deals with veterinary matters 
in the xvi and xvm™ centuries and contains a full account of the 
British literature. It is fully documented and well illustrated, and is 
likely to form the final authority on the History of Veterinary matters 
in England for the period in question. 

It is a very encouraging sign for the future of Comparative Medi- 
cine, — a department of knowledge that has been treated as the 
Cinderella of the Sciences in British Isles, — that it should have 
produced so thorough a work of scholarship. We are, however, 
astonished to learn that this important work should have been 
issued in an edition of only fifty copies. This is an indication of the 
very limited circle in England to whom Comparative Medicine makes 
an appeal. We hope and believe that this minute edition will be 
rapidly exhausted and that its learned and industrious author will 
thus have an opportunity of revising some of the material in Part I of 
this volume in a second édition. In the meantime we look forward 


with interest to the appearance of the second volume. 
CHARLES SINGER. 


James J. Walsh. — Mediaeval Medicine, in-8°, x1 + 221 p. London, 
A. and C. Brack, Ltd, 1920. (7/6) 


There are certain subjects in which the number of adepts is so very 
limited that it becomes the duty of the investigator to act also the 
part of the vulgarisateur. The reading public is necessarily more 
incapable of verifying the statements of such writers than of those 
who deal with more widely cultivated topics, so that a special charge 
of accuracy is laid on the interpreter. 

Now every reader expects in his author a certain degree of enthu- 
siasm for his subject which may lead him to some overestimate of its 
relative importance. Moreover, every reasonable reviewer would 
pardon — with the augur’s wink — so consistent a supporter of the 
Roman Church as Dr. Watsu for some overemphasis of the rdle of 
the Church in the development of scientific medicine, for it is natural 
and perhaps not unhealthy for the course of learning that such a 
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writer should devote himself to the later Middle Ages and seek in the 
science of that time for entertaining parallels to recent developments. 

But when a man of learning and literary facility sets himself 
seriously to demonstrate, — chiefly by the use of isolated and disputed 
passages printed at secondhand and without their context, -- that 
mediaeval science reached a level unattained till quite modern times 
and that the surgery, for instance, of the thirteenth century was 
superior to that of the eighteenth and even of the early nineteenth 
century, and when a popular and very widely read author sets out 
these statements in a work intended for the general reader, then the 
time has come for the reviewer who has first-hand knowledge of these 
subjects to enter a protest. 

When Dr. Watsu writes that « the surgery of the old Crusades was 
as interesting and almost as valuable for civil surgery as that of our 
own Great War », that « Huea (of Lucca) seems to have been deeply 
intent on chemical experiments and especially on anodyne and 
anaesthetic drugs... In the Middle Ages... many surgeons seem to 
have experimented with substances that might produce anaesthesia », 
that Joun or ARDERN « made careful statistics of his cases » that « for 
HILDEGARDE the brain was the regulator of all the vital qualities, the 
centre of life. She connects the nerves in their passages from the 
brain and the spinal cord through the body with manifestations of 
life », that « the Benedictines largely influenced the foundativn at 
Salerno and were important factors in its growth and management », 
he must know well that however such statements may appeal to the 
uninitiated public they cannot pass muster among medical historians 
as fair presentments of the state of medicine in the Middle Ages. He 
must know, too, that he is using technical terms such as chemical, 
nerve, statistics, anaesthesia, and so on in a way in which such words 
are not usually understood. 

These are not isolated statements but fairly represent the substance 
and the spirit of the book, and for this reason, despite many attractive 
elements, it cannot be regarded as giving an account that has any 
value of an interesting and curious aspect of mediaeval culture. 
Dr. WaAtsn’s manifest bias has thus deprived him of an opportunity of 
which his abilities, industry and real learning entitled us to hope that 
he would avail himself. CHARLES SINGER. 


Discovery. — A monthly popular Journal of Knowledge. Edited by 
A. 8. Russet. Published by Jonn Murray, London, 1920. 


A new undertaking whose chief object is « to give readers an 
interest both in the Sciences and the Humanities by making the work 
of the specialists in both as plain as possible ». The aims of Discovery 
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are thus essentially the same as those of Isis, although the methods 
are very different. The history of this new journal is very interesting. 
To quote from the first editorial (Jan. 1920) : 


The first conception of the journal was due to the late Prof. Jutius Macigop, 
of Ghent, a distinguished Belgian botanist, who was a guest of the University of 
Manchester during the war. His suggestion led to a special conference between 
a committee of the Council of Humanistic Studies and a committee of the 
Conjoint Board of Scientific Studies. As a result of this conference, negotiations 
were commenced, which have since developed until the project has taken its 
present shape. In October of last year, it was decided that the magazine be 
maintained under a deed of Trust, the Presidents of the Royal Society and of 
the British Academy being two of the four trustees. It was decided also that 
the committee of management be composed of representatives of bodies which 
have joined in a guarantee of the initial expenses, and also of representatives of 
learned societies. The former bodies include the National Union of Teachers, 
the Co-operative Union, the Library Association, the Incorporated Associations 
of Headmasters and Headmistresses, and the Headmasters’ Conference: the 
latter the Conjoint Board of Scientific Societies, the Classical, Historical, 
English, Geographical and Modern Language Associations, the British Psycho- 
logical Society and the Royal Society of Economics. Each of these specialist 
bodies undertakes to supply, year by year, for our use, a list of contributors 
who are capable of representing its particular branch of knowledge in articles 
of a popular kind. We are thus doubly equipped in a way that few new 
p°riodicals have been. 

No popular journal has ever been launched under such favorable 
auspices. We will watch the progress of Discovery with considerable 
interest and sympathy. G. 5. 


George Sarton. — The History of Science. Chicago, Monist, vol. 
XXVI, p. 321-365. Chicago, July 1916. 


Explains the meaning of « the history of science », determines its 
limits, and shows how it should be studied. We must study the 
development of all the sciences together, and this has been hitherto 
much neglected. A philosophical reaction against too exclusive 
analysis, of which the author’s studies are one aspect, has been prin- 
cipally caused by the great fundamental discoveries in physics 
chemistry, and biology of the last twenty-five years. The purpose of 
the history of science, as the author understands it, is to establish 
the genesis and the development of scientific facts and ideas, taking 
into account all intellectual exchanges and all influences brought into 
play by the very progress of civilization. The author examines some 
of the other departments of life which are the most interesting for the 
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historian of science : (1) General history or the history of civilization ; 
(2) The history of technology; (3) The history of religions; and (4) The 
history of fine arts and arts and crafts. The history of science has a 
great heuristic value; and there is a chance that valuable parts of 
science may have been passed over in the process of successive selec- 
tion for text books by which what has been thought to be of value in 
the growth of science has been preserved. Also, as Macu has pointed: 
out, it is historical knowledge that points out to the scientific man 
the attitude he ought to take towards the problems with which he 
has to grapple. 

Further, critical work on the scaffolding of science is essentially of 
a historical nature; for history brings to light all that is accidental 
and conventional, and prevents science from degenerating into a mass 
of prejudices. Historical criticism brings order and clearness into 
scienve and thus simplifies it. Lastly, the history of science is treated 
from the pedagogic and humanistic points of view. 

Ph. B. Jourpa. 


Bertrand Russell. —- Our Knowledge of the External World as a 
Field for Scientific Method in Philosophy, x+4-245 p. Chicago and 
London, The Open Court Publishing Company, 1914. 


These eight « Lowet. Lectures » delivered at Boston (Mass.) in 
March and April 1914, attempt to show, by means of examples, tle 
nature, capacity and limitations of the logico-analytical method in 
philosophy, which, in the author's opinion, yields whatever scientific 
knowledge it is possible to obtain in philosophy. « The central 
problem », says the author, « by which I have sought to illustrate this 
method is the problem of the relation between the crude data of sense 
and the space, time, and matter of mathematical physics ». Many of 
the difficulties between the views advocated here and those of The 
Problems of Philosophy are due to A. N. Wurrenzap; and much of 
these lectures is a rough and preliminary statement of what 
Wuirteneap will say in the fourth volume of and 
Principia Mathematica. The author's chief debts are to G. Freee, on 
logic, and G. Cantor, on the mathematical infinite. 

Lecture I, on « Current Tendencies », distinguishes three types in 
present-day philosophies : (1) The classical tradition; (2) Evolu- 
tionism, now represented by Nierzscne, WituiaM James and Henri 
Bereson; (3) The author's « logical atomism », which is allied to 
« the New Realism » and has a logical and mathematical origin. The 
first two types are criticized; the former partly in connexion with 
F. H. Brapiey’s Appearance and Reality; the latter chiefly in con- 
nexion with Brreson’s philosophy. 
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Lecture II, is on « Logic as the Essence of Philosophy; » and 
shortly describes Aristotelian and mediaeval logic, the method of 
induction, HeGet’s « logic », and the mathematical logic of Lersniz, 
Boots, Frece and Peano. It explains the notion of the « form » of a 
proposition and shows that this form alone is essential in all infe- 
rence. It also shows, by the help of the classification used in the 
logic of relations, that not all relations can be reduced to the predica- 
tions of traditional logic, and concludes with a discussion of logic, 
empirical facts, and the intermediate region. 

Lecture LII, is « On our Knowledge of the External World », and 
applies the logical-analytic method to the problem referred to. Sense- 
data are the sole basis of our knowledge of the external world. 

Lecture IV, considers the discrepancy between « The World of 
Physics and the World of Sense », and finds 1t to be more apparent 
than real. Russe... shows that whatever there is reason to believe in 
physics can probably be interpreted in terms of sense. At this point 
is given an illustrative example, due to Wuireneap, of how a defini- 
tion of a mathematical point can be given in terms of sense-data. 
Russet defines series or classes of sense-data which can be called 
particles, points and instants. If such constructions are possible, 
then mathematical physics is applicable to the real world in spite of 
the fact that its particles, points, and instants are not to be found 
among actually existing entities; and here the works of Porcaré 
(Science et hypothése) and Macn (Analysis of Sensations) are men- 
tioned. Finally, Russei.’s « principle of abstraction » is discussed. 

Lecture V,is on « The problem of Infinity considered Historically ». 
The explanation of the physical world which assumes infinity and 
continuity is easier and more natural than any other, and, since the 
supposed difficulties of continuity all reduce to difficulties concerning 
infinity in freeing the infinite from contradiction (as, in essentials, 
GeorG Cantor has done), we are at the same time showing the logical 
possibility of continuity as assumed in science. After discussing very 
thoroughly and rejecting Kant's first two antinomies, which are 
examples of the way in which infinity has been used to discredit the 
world of sense, Russet states and explains the problem of infinity, 
shows how it arose with the Pythagorean discovery of incommen- 
surables, and shows the irrelevance of all the solutions proposed by 
philosophers from Zeno to Berson. Here a valuable contribution is 
made to the elucidation of the arguments of Zeno and their relation to 
the doctrines of the Pythagoreans. Still more strongly than Pau 
Tannery, Rossetti says that Zeno’s arguments « are not. », on any 
view, mere foolish quibbles: they are serious arguments, raising 
difficulties which it has taken two thousand years to answer, and 
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which even now are fatal to the teachings of most philosophers... 
Zeno’s arguments, in some form, have afforded grounds for almost 
all the theories of space and time and infinity which have been 
constructed from his day to our own. We have seen that all his argu- 
ments are valid (with certain reasonable hypotheses) on the assumption 
that finite spaces and times consist of a finite number of points and 
instants, and that the third and fourth almost certainly in fact pro- 
ceeded on this assumption, while the first and second, which were 
perhaps intended to refute the opposite assumption, were in that case 
fallacious. We may therefore escape from his paradoxes either by 
maintaining that, though space and time do consist of points and 
instants, the number of them in any finite interval is infinite; or by 
denying that space and time consist of points and instants at all; or 
lastly, by denying the reality of space and time altogether. It would 
seem that Zeno himself, as a supporter of PARMENIDEs, drew the last 
of these three possible deductions, at any rate in regard to time... 
But... the difficulties can also be met if infinite numbers are 
admissible ». Indeed, if we are to solve all the difficulties derivable 
from ZENo’s by analogy, we must discover some tenable theory of 
infinite numbers, and the difficulties which philosophers have found 
in the notion of infinity are then discussed ; such as that « there cannot 
be anything beyond the whole of an unending series. » 

Lecture VII, on « The Positive Theory of Infi,ity », gives a lucid 
account of GrorG Canror’s theory of infinity and GorrLop FREGE's 
and RussELL’s own work on the definition of number,ete. New and 
very important considerations (partly due to Lupwig WirTGENSTEIN) on 
the formal nature of the « logical constants » is indicated. 

In Lecture VIII., « On the Notion of Cause, with Applications to 
the Free-Will Problem », there is first a discussion of causality, in 
which Russe.vinquires. (1) Whatis meant byacausallaw; (2) What 
is the evidence that causal laws have held hitherto; (3) What is the 
evidence that they will continue to hold in the future; (4) How the 
causality which is used in science differs from that of common sense 
and traditional philosophy; (5) What new light is thrown on the 
question of free will by this analysis of the notion of cause » Finally 
Russe. tries to reach a general account of the logical-analytic method 
of scientific philosophy, and a tentative estimate of the hopes of philo- 
sophical progress which it allows us to entertain. 

These lectures are written with that clearness, force, and subtle 
humour that readers of RussE..’s other works have learned to expect. 
But it is also because these lectures contain the first published indi- 
cation of the new investigations to which the logical and analytical 
school, of which Russet is the most prominent exponent, is now 
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tending, that they must be read and studied by all who are interested 
in science or philosophy, or scientific philosophy. 
Pu. E. B. Jourpar. 


W. M. Plinders Petrie. — Tools and Weapons illustrated by the 
Egyptian collection in University College, London, and 2,000 
outlines from other sources. Gr. in 4°, vil+-73 p., 4+Lxxix pl. 
London, British School of Archaeology in Egypt, University 
College, 1917. 


Ever since I had read Perrir’s History of Tools in Science Progress, 
t. 12, p. 71-82, London, 1917, I looked forward to seeing the book of 
which he then announced the publication, but circumstances delayed 
the realization of my wish until now. This collection of admirably 
classified photographs and drawings with introductory explanations is 
a fundamental contribution to our knowledge of primitive technology , 
and it throws also much light on the development of early civilization. 
The book is at the same time a critical catalogue of the Eyptian tools 
and weapons kept at University College. The sources and dating 
of each form have been the main objectin view. It must be remarked 
that Perri has dealt only with metal implements ; stone implements, 
so abundant in Egypt, are not touched on. One of the author's 
objects being to illustrate the international relations of Egypt, most of 
his attention has been given to Mediterranean forms. This publication 
is the more welcome that hitherto while weapons were assiduously 
studied, tools have been very much neglected. In the classification 
of the objects of each class. the genetic connection of changes has been 
followed. Perris has also been guided by the legitimate assumption 
that copper, bronze, iron and brass tools always succeeded in that 
order, except when there was some individual evidence of dating to the 
contrary. « No attempt has been made to follow the movements 
of types as indicating the movements of races. There is not yet 
enough known, to come to any safe conclusions from such arguments. 
Sometimes the distribution of a type may be referred to historically 
known movements of peoples at the same period, which is a legitimate 
use of history, but a present in our great ignorance of distribution of 
types, of the dating of objects, of the extent and direction of trade, 
it is premature to deduce history from types of tools. All that can be 
said is that strong negative evidence may be drawn from proved 
dissimilarities, which contradict supposed lines of connection ». 

I have quoted this paragraph in extenso to show how cautions 
the author is We feel safe in his company. Yet his investigations 
have led him to state certain conclusions which will be startling to 


many people. I quote them briefly : 
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I. — « Eighteen different tools, or forms of tools, which were usual 
in Egypt, were all of them unknown in other lands.Even if there were 
resemblances to one or two of them, that still leaves the great mass 
of the usual tools of Egypt standing apart from those of all other 
countries. This is the case from the Prehistoric age down to the 
Roman occupation. From the later instances we know that this 
isolation of types accompanied a considerable intercourse, and does 
not imply that one country was ignorant of another. What is does 
mean is that each country had its own independent civilization, had 
developed its own modes of work, and had thus a barrier against 
influences of a rival land. » 

Il. — « Fourteen forms current in other lands, west and east, were 
ignored in Egypt. » 

III. — About as many forms were widely spread in Egypt and 
abroad. « Thus many lines of trade and connection are indicated 
by the transfer of the forms of tools, in accord with was is known 
from other sources, while the remarkable resisting power of each 
country against the introduction of some of the commonest types, 
shows how strong and independant were the separate civilizations. » 

These conclusions based upon the study of a very large archaeolo- 
gical material which is placed entirely under the eyes of the reader 
will give much food for thought to the ethnologist and may possibly 
sober some of them who are too easily taken off their feet by their 
own imprudent generalizations. For examples and an enumeration 
of the many tools investigated I must refer the reader to the book 
itself. Four synoptic tables at the end of the introduction will enable 
him to see at a glance the distribation in space and time of each form 
of tool. G. 8. 


Eighth Critical Bibliography 


of the History, Philosophy and Organization of Science 
and of the History of Civilization 


(to April 1920) 


This eighth bibliography has been prepared at the Carnegie Ins- 
titution of Washington and I have to thank the President of the 
Carnegie Institution, the Secretary of the Smithsonian Institution and 
the Librarian of Congress for the many courtesies extended to me 
during its elaboration. 

i, This bibliography contains a large number of German publications, 
4 4 which appeared during the war and which it had not been possible to 
ae include in the previous bibliography. There are still many important 
German publications which I have been hitherto unable to see. 

Many of the notes are due to D' Cartes Singer who has become 
co-editor of Jsis, and to our .nuch lamented friend Paiuie E.B. Jourparn. 
A biography of the latter will appear in a subsequent number of /sis. 
Sineer’s notes are signed C. S., and Jourpatn’s, J. 

More collaborators are needed to help us fulfill our task. The 
editor’s work would be greatly simplified if the collaborators would 
i kindly : 1. observe the typographical disposition of the published 

notes and follow it closely ; 2. typewrite their notes, using a sheet or 
if slip of paper for each of them and writing on one side only, with little 
th, or no underlining and enough space between the lines to allow for 
i‘ corrections ; 3. state periodically which periodicals they have read. 
: Readers and authors alike are earnestly begged to read my article 
| « Synthetic Bibliography » published in the present issue of /sis, in 
i which the aim and method of our cooperative undertaking are 
explained. This will enable the authors to do better their own share 
of the work and the readers to make a fuller use of it. This article 
contains also a complete plan of the bibliography. Itis well to repeat 
| | here once more that Part I is the fundamental classification ‘by cen- 


turies). Part II and III — historical and systematic — contain only 
Ff such items which could not be included in Part [ because they deal 
| with periods longer than two centuries. 


ff 
ik 
| 
at 
oF 
| | 


8. A.C. S.V A.C. S. IV A.C. 317 


Medical and biological books and papers should be sent to D' CHaries 
Sincer, Westbury Lodge, Norham Road, Oxford, England ; all others 
tome, Harvard University, Cambridge, Mass., U.S. A. 

Carnegie Institution, 
Washington D.C. April 26, 1920. GEORGE SARTON. 


PART I 


Fundamental Classification (centurial) 


S. vill A.C. 


Evelyn-White, H. G. Hesiop, the Homeric Hymns and Homerica with 
an English translation. London, 1914. The Logs classical library. 
This is we believe, the only accessible edition in which the entire 
works of Hesiop, genuine and apocryphal, are to be found in a single 
volume Both Hesiop and the Homeric Hymns throw many sidelights 
on early scientific conceptions. C. S. 


S.V A.C. 


Bignone, Ettore. (I poeti filosofi della Grecia). Empepocie. Studio 
eritico, traduzione e commenti delle testimonianze e dei frammenti. 


xu + 688 p. Torino, Bocca, 1916. Isis 
Meissner, Bruno. Ein babylonischer Fischereivertrag. Orientalische 
Literaturseitung, XVII, Sp. 481-483, 1914. Isis 


A contract of the time of Dartus II, Persian king from 425 to 405. 


Taylor, A. E. Parmenipes, Zeno and Socrates. Proceedings Aristotelian 
Society, vol. 16, p. 234-289, 1916. ists 


Important contribution to the history of early Greek logical theory. 
Taytor deals especially with the use made by Parmenipgs of the appeal to 
an infinite regress and with his attempted refutation of idealism, Asa 
opens to this, he goes into details about the dramatic setting which 

rovided for the discussion, a subject on which the commentators 
ve been unduly silent. J. 


Wright, Jonathan. Modern commentaries on Hippocrates. Annals of 
Medical ex & II, p. 34-43, 126-135. New York, 1919; Scientific 


Monthly, vol. 9, p. 62-72. New York, 1919. Isis 
S. IV A.C. 
Boutroux, Léon Sur l’harmonique aristoxénienne. Revue Générale des 
Sciences, t. 30, p. 265-274. Paris, 1919. 1818 


Comparaison des théories musicales des Pythagoriciens et des Aristoxé- 
niens basée surtout sur Cl. Ptolemaei Harmonicorum libri tres. « Le 
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systéme propre d’ARIsToxkNe repose surtout sur la confusion considérée 
comme un fait expérimental entre le limma et la moitié d’un ton, confusion 
géniale qui le conduit 4 trouver le principe du calcul par logarithmes. Par 
cette nouvelle maniére de calculer les intervalles au moyen d'une unité 
additive, A. affranchit non pas absolument mais dans la mesure légitime, 
la musique-art de la musique-science, et il consacre un systéme d’approxi- 
mation sans lequel tout le développement de l’harmonie moderne aurait 


été impossible, » 6. 
Brieger, Walter. Zur Entsalzung des Meerwassers bei ARISTOTELES. 
Chemiker Zeitung, Nr. 74, p. 302. Céthen, 1918. 1818 
Robin, L. Etudes sur la signification et la place de la physique dans 
la philosophie de PLaton, 96 p. Paris, Aucan, 1919. 1818 
S. A.C. 
Ovio, Giuseppe. L’ottica di Evctipe. xx+416 p., 260 ine. Milano, 
Hoepui, 1918. 1818 


Sudhoff, Kari. Die eiserne Hand des Marcus SerGius aus dem Ende 
des 3. Jahrhunderts vor Christo. Mit. zur Gesch. d. Medizin 
u. Naturw., vol. 15, p. 1-5. Leipzig, 1916. 1818 


Perhaps the oldest document concerning an artificial hand. It was made 
to — one lost in war by Marcus Seretus, Catilina’s great grandfather. 
Cfr. Puy, Nat. Hist., lib. VII, ed. Mayaorr (1875), vol. II, p. 26. 

G. S. 


Thramer, Ed. Cato Censorius und die Griechenmedizin. Mitt. zur 
Gesch. d. Med. u. Naturw., XIV, p. 404-405. Leipzig 1915. ists 


A.C. 


Leffingwell, Georgia Wiliiams [1893- ]. Social and private life at 
Rome in the time of Piautus and Terence. (Thesis, Ph. D.) 
(Studies in History, Economics and Public Law.) 140 p. New York, 
Columbia University, 1918. ists 


Regnault, Félix. Terre cuite grecque représentant une femme médecin 
en consultation. Bull. de la Société francaise d'histoire de la 
médecine, XIII, p. 47. Paris, 1914. 1818 

A terra cotta (British Museum, n® 529) is thought to represent a woman 
with a lancet in her hand about to perform a minor operation on a second 
female figure. Cc. 


S. 1 AC. 


Strabo. The Geography of Srraso in eight volumes edited and 
translated by the late H. L. Jones and J. KR. S. Srerrerr. Vol. I. 
First two books. xtiv+532 p. Logs classical library, London, 
HEINEMANN, 1917. 1818 

First attempt to render into English the most important work on the 
science of geography that antiquity left us. The first two books here 
translated contain the introductory matter on the principles of geograph 
and are for most readers the most interesting of the 17 books of whi 
the entire work is epee The translation is accompanied by an 
introduction with very bibliography. Cc. 8. 
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Ceisus, Aurelius Cornelius. Opera quae supersunt ed. Fr. Marx. 


(Corpus Medicorum Latinorum, |) Large in-8°. + 484 p. 
1915. TEUBNER. 


This very fine work of scholarship has brought the text of CxeLsus to 
its final stage. Editions of textsthough highly necessary and laborious to 
prepare are not eas: — to praise. In this instance we are provided with 
everything that such a work should give. With this volume and the con- 
cordance of Milligan the student of Ce.svs is now provided with a complete 
apparatus. It is much to be regretted that there is no satisfactory transla- 
tion into English of this very valuable and interesting medical work. C.S. 


Feis. Verwendung des Menstrualblutes bei Josepnus. Mitt. sur Gesch. 


d. Med. u. Naturw , t. 18, p. 256-257. Leipzig, 1919. 1318 
Two footnotes to Josepnus Fvavivs (Josera sen Matruias ; 37-ca 95), 
de bello judaico, IV, c. 8, 4; VIII, ¢. 6, 3. G. S. 


Smith, Vincent A. The Indian travels of Apottonius of Tyana. Zeit. 


schrift der deutschen Morgenlandischen Ges., t. 68, p. 329-344, 1914, 
Isis 


Apo. was in all probability not more than 80 at the time of his death 
in 97 or 98. We may accept his journey to Babylonia and India as a fact ; 
is took place within the years 39-47. The Indian journey is best assigned 
to the cold season of 43-44. The statements of Apo. concerning the 
diffusion in the Panjab of the knowledge of Greek language, literature and 
mythology are grossly exaggerated. G. S. 


Wellmann, Max. Die Auripius-Hypothese des neusten Ceisus-Heraus- 


gebers. Mitt. zur Gesch. d. Med. u. Naturw., t. 16, p. 269-290. 
Leipzig, 1917. 1818 


Sharp and thorough criticism of Frigprich Marx’ edition, 1915. 
WELLMANN is absolutely opposed to this editor’s theory that Cetsus’ work 
is based upon a work of T. Avuripivs Siou.us, a pupil of AscLEPriapes 
(120-40 B. C.). Auripius’ work is only known through extracts quoted 
by Caguivs Auretianus and the discussion is centered upon a comparison 
between these extracts and the corresponding texts in CeLsvs. G.S. 


Gatien. In Hippocratis de natura hominis ; in Hippocratis de victu 


acutorum ; de diaeta Hippocratis in morbis acutis, ed. I. Me- 
watpt, G. Hetmreicn et I. (Corpus Medicorum 
Graecorum, V,9, 1), xivi-+-488 p. Leipzig, Teusyer, 1914. isis 


Galen. In Hipprocratis Prorrheticum I; de comatae secundum Hppo- 


CRATEM ; in HippocraTis prognosticum, ed. H. Diets, I. MewaLpr 
etI. Heee (Corpus medic. graec., V, 9, 2),xxxiv +492 p. Leipzig, 
Tevusner, 1915. 1818 


The publication of the Corpus medic. graec. under the auspices of the 
Universities of Berlin, Copenhagen and Leipzig has naturally proceeded 
but slowly during the last six years. These accurate, scholarly and beau- 
tifully printed texts replace as they appear the wretched edition of Kinn. 
The establishment of these texts, together with those of the Corpus medic. 
latin. is perhaps the most noteworthy event in the historical study of 
medicine in our time. C. 8. 
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Galen. On the Natural Faculties, edited and translated by A. J. Brock 
Logs Classical Library, London, 1916. 1818 


It is a remarkable fact that the works of one of the greatest physicians of 
all time have never been rendered into any modern language. English is 

rhaps the worst off of all for except a small privately printed fascicule 
(On the Hand by Tuomas Bettor, 1848), until now there was no work of 

. translated into it. D' Brock is thus a pioneer and his work will be accor- 
dingly prized. The work he has chosen is thoroughly illustrative of G’.s 
method and his translation, fluent and accurate. The introduction however 
is not satisfactory for while any information concerning G. would be valued, 
it is yet impossible to tell the history of ancient, mediaeval and Renaissance 
medicine in the course of 30 small pages. c.S. 


Gossen, lohannes. [1884- ] De libro qui wepi opuyudy 
inseribitur. Diss. inaug. phil., 39 p. Berlin, 1917. 1813 


Pausanias. Description of Greece edited with an English translation 
by W. H. S. Jones, in six volumes, Logs classical library, London, 
Hetwemann Vol. I, 1918. 1818 

We welcome this edition as more handy and accessible than the monu- 
mental ed. of SirJ. G. Frazer. The character of Pausanias’ work 
requires copious annotation and the design of the series might have been 
somewhat modified to allow for this. There is an admirable but too brief 
introduction. c.S. 


Sehitte, Gudmund. Der Ursprung der handschriftlichen Pro_emAus- 
Karten. Mitt. sur Gesch. d. Med. u. Naturwiss., t. 13, p. 573-577. 
Leipzig, 1914. 1818 

A survey of cartographical technique enables one to date the first manu- 
script Ptolemaic maps. The existence of picturesque peculiarities, chiefly 
representations of men and animals, furnishes the necessary criterium. 
One thus obtains the following series : I. Ptolemaic maps (text, m1" cent.); 
European local maps of the Notitia Dignitatum (iv c.) ; Il. Tabula Peutin- 
geriana (tv); III. Asiatic and African local maps of the Notitia Dignita- 
tum mosaic map of Madaba in Palestine (vi). G. 8. 


Sudhoff, Kari. Vom Pestsamen des GALenos. Mitt. sur Gesch. d. Med. 
u. Naturwiss., t. 14, p. 227-229. Leipzig, 1915. 1813 
About the tid Aowod omépuata to which Gaten refers in his mepi 
mupetwy (I, 6), also in his mpd¢ Tiowva mepi Onpraxijs (16). 
These two texts are insufficient to prove that Gaen had any clear idea of a 
theory of infection. G. 8. 


S. 


Lippmann, Edmund O. von. Ueber chemische Papyri des 3. Jahr- 
hunderts n. Chr. Chemiker Zeitung, p. 589. Coethen, 1917. 
Reprint. 5 p. 1818 

The author's new essay on the Leidener and Stockholmer papyri which 
he first studied in 1913, is suggested by Mrs. IncrBore Hunn, JENSEN’S 
investigations (Danish Acad. of Sciences, 1916). G. 8. 


Serenus, Quintus. Liber medicinalis ed. F. Vottmer. (Corpus medic. 
latin., II, 3.) Large in-8°, 26 + 80 p. Leipzig, Teupner, 1916. 
1818 


A medical poem probably of the m*¢ cent., which exercised considerable 
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influence on the very few medical works that have come down to us of the 

Dark Ages (e. g. Benepicrus Crispus and Wacarrip Straso). The work 

attained some popularity in the xvi century. There has been no critical 

edition till now, See Nachtrige..., Philologus, t. 78, p. 128-133. 
Cc. 8. 


S.1V 


Ausonius, Decimus Magnus. Edited and translated by H. G. Evetyn- { 
Wuire, in 2 vol. Logs classical library. London, Hetnemann, 
= vol. I, 1919. 1818 


Lippmann, Edmund 0. von. Ueber das erste Vorkommen des Namens 
« Chemie ». Chemiker Zeitung, p. 685. Coethen, 1914. Isis 


The first use of the word chemia has been generally ascribed to Jutivs 
Firmicus Maternvs, in his astrological textbook Mathesis, A. D. 337. 
But the relevant phrase : scientiam alkamie (alchimiar) is an ‘obvious inter- 
polation introduced by Jon. Anertus in the partial ed. of the Mathesis 
included in his Opus Astrolabii, Augsburg 1488 and which was kept in the 
ed. princeps, Venice 1497 and latered. The first use of the word Xnuia or 
xnueia is found in the writings of the Alexandrine writer Zosimos of Pano- 
polis (111 cent.). G. S. 


Sudhoff, Karl. Theodosianische Kriegsinvalidenversorgnung. Mit. 
aur Gesch. d. Med. u. Naturw., t. 16, p. 431-433. Leipzig, 1917. 
1818 


This particular law (VII, de veteranis titulus XX) dates of A. D. 320. 
Supnorr publishes with it Jacosus GotHorrepus’ commentary (Man- 
tuae, 1740). G. 8. 


Ss. Vv 


Marcellus Empiricus. De medicamentis, ed. M. Niepermann. (Corpus 
medicorum latinorum, V), large in-8°, xxvi- 368 p. Leipzig, 
Tevusner, 1916. 1818 

The Institute for the History of Medicine at Leipzig among its many other 
services to scholarship is promoting a complete corpus of the Latin medical 
writers. M. E. of Bordeaux represents the lowest type of provincial super- 
stition. His work is interesting not simply to the philologist and to the 
medical historian but also to the anthropologist. It is also important for the 
influence it had on the early English medical literature. Good critical 
edition. The index though copious, we have found less useful than we 


had hoped. Cc. 8. 
S. Vi 
Probst, O. Isipors Schrift de medicina. Archiv fiir Geseh. d, Med., 
VIII, p. 22. Leipzig, 1914. Isis 


Seanty as is the glimpse of medical practice afforded by Isipork, there is 
no other source of the vi-vii'® cent. that is more valuable. The author j 
endeavours to trace I.’s medical ideas to the sources. He makes out a good 
case for the relationship of the Isidorian text to CagLius AurRLIANUS and to | 
the Pseudo Soranic Quaestiones medicinales. C. 8. j 


History of the Wars, edited and transl. by H. B. Dewixe 
7 vol.). Vol. I-III, Classical Library. London, Heinemann, 
914-1919. ists 
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Sudhoff, Kari. Die Verse Isipors von Sevilla auf dem Schrank der 
medizinischen Werke seiner Bibliothek. Mit zur Gesch. d. Med u. 


Naturw., XV, p. 200 204. Leipzig, 1916. Isis 
S. Vil 
Laufer, Berthold. Origin of Tibetan writing. Journal of the American 
Oriental Society, t. 38, p. 34-46, 1918. 1818 


Criticism of the fanciful theory of A. H. Francxg, later indorsed by 
A. F. R. Hogrni&, according to which writing would have been introduc2d 
into Tibet from Turkistan, more particularly from Khotan. L. shows that 
the Chinese and Tibetan annals agree in establishing that it was irtroduced 
into Tibet from India during the reign of King SroN-sTsan sGam-Po 
between 630 and 648 A. D. by T*on-m1 or T‘ou-m1. G. S. 


Ss. vill 


Cook, Albert Stanburrough | |853- }. The old English Elene, Phoenix 
Physiologus, .xxxrx +- 241 p. New Haven, Yale 
1919. 

Edition of these three little writings, ascribed to Crnewutr, with critical 
introductions, notes, bibliographies and glossaries. G. S. 


Degering, Hermann. Ein Alkoholrezept aus dem 8. Jahrhundert, 
Sitzungsber. d. kgl. Preuss. Ak. d. Wiss., t. 36, p. 503-515. Berlin, 
1917. 


For criticisms of this work see Lippmann and Supnorr under S. x11. 
G.S 


Vallauri, Mario. Un testo medioevale indiano di medicina. Riv. di storia 
eritica d. se. med. e natur., t 7, p. 6-10, 1916 1818 


Treatise of pathology by Vainpa-Mapuava of which the author is 
preparing a translation. It is the first Indian text in which pathology is 
treated as a separate branch of science. Vrinpa wrote also a treatise of 
therapeutics entitled Siddhayoga (perfect cure). VaLiauri gives the table 
of contents of the first treatise. G. S. 


S. ix 


Sudhoff, Kari. Das Ka aber die Krankenpflege in der Benediktiner- 
regel mit althochdeutschen Interlinearglossen in einer St. Galler 
Handschrift des 9. Jahrhunderts. Mit. sur Gesch. d. Med. u. 
Naturw., t. 14, p. 4-5; t. 16, p. 114. Leipzig, 1915-1917. tes 


Feldhaus, F. M. Medizinisches aus dem Turorui.us, um 1100. Mit. zur 
Gesch. d. Med. u. Naturw., XVI, p. 436-437. Leipzig, 1917. rare 


Ex Taxopnitus’ Lumen animae. 


Feldhaus, F. M. Ueber die Kennzeichen an Glocken der Altesten 
Periode. Geschichtsblitter fiir Technik..., t. 3, p. 100-104, 1916. 
isis 
The oldest arene text relating to bell founding is by ba ae 
ca, 1100 (publ 874 by R. Erre.sereer von Epe.sere in 
Kunstgesch., t. Vil). F. maintains that Taxopnitus describes the 
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Chinese technique, which was abandoned in Europe ab. 1200. The oldest 
clock of this kind (at least in Germany) hung in Diesdorf, is now in the 
Museum of Halle; it must date of ca. 1011. The oldest dated clock, 
1144, is in Iggensbach. It is here reproduced. F. describes the charac- 
teristics of these oldest bells. G. 8. 


Sudhoff, Kari. Ein krankenbericht des (11. Jahrh., 
Bulgarien). Mit. sur Gesch. d. Med. u. Naturw., t. 15, p. 473. 
Leipzig, 1916. 1818 

Apropos of a short text in Micne. Patrol. graeca, posterior, t. 126, 
col. 477; 1864. 


Victoria and Albert Museum. Department of Textiles. Guide to the 
Bayeux Tapestry, 42 p., XII plates. London, 1914. 1818 


Contains a description of this famous « embroidery » (for it is no 
properly speaking a tapestry), also its history, the Latin inscriptions with 
translations, notes on the photography kept at the Museum, bibliogr. 
and index. G. S. 


Lippmann, Edmund O. von. Neue Beitriige zur Geschichte des 
Alkohols. Chemiker Zeitung, p. 865, 883, 909. Reprint, 15 p. 
Coethen, 1917. 1818 

Discussion of De@eRine’s article (see under S. vit). This alcohol recipe 
was found im a xi-xmi cent. Ms. in the Premonstrants Convent of 
Weissenau. It is essentially the same as another x1" cent. recipe of a 
San Gimignano Ms. publ. by Pucctnott1 in his Storia della Medicina (1855). 
Decrrine traces these two Mss. back to a common vitt'® cent. source, 
Supnorr (see below) and Lippmann reject this conelusion. According to 
the latter, the Ms. W (that is the Weissenau Ms.) may be dated back as 
well as the one of the Mappae Clavicula,to the xi" cent.; the Ms. G 
(that is the San Gimignano Ms.) is a later one. There is no proof that 
other texts have preceded W; for all that we know W may well be the 
earliest or one of the very earliest texts of its kind. If earlier texts exist 
they cannot be much older. An vit" cent. source is entirely out of the 
question. G. S$. 

Singer Charlies A review of the medical literature of the Dark Ages 
with a new text of 1110. Section of Hist. of Med., Proc. Royal 
Society of Med., t. 10, p. 107. London, 1917. 1818 

Gives a long text that was in use in an Anglo Saxon monastery, traces 
the relation of the medical system of Anglo Saxon England to some of its 
sources, especially Salerno. Brief account of the state of medecine in the 
Dark Ages. c. S. 


Sudhoff, Kari. Eine neue Handschrift des « Liber medicinalis ~» 
Pseudo-Democriti aus dem 12. Jahrh. Mit. sur Gesch. d. Med. u. 
Naturw., t. 14, p. 315-322. Leipzig, 1915. 1e18 

Codex B. 61 (p. 145 v — 153 r) of the Biblioteca Vallicellana, Rome. 

This codex contains a « Dyascorides », an alphabetical « Liber graduum », 
a short « Liber de quatvor humoribus » and finally the « Liber medicinalis ; 
Democriti philosophi » which S. describes and compares with a similar Ms. 
analyzed by Jos. Here in 1913, namely the Augiensis lat CXX, written . 
about 900, and also with two other Mss. still unpublished, the Monacensis 
lat. 1487 and the Monacensis lat. 23535. Fragments of Vallic. B. 6] are 
quoted. G. 8. 
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Sudhoff, Kari. Der Pistoiese Accorso (Accursivus) und die Uebersetzung 
des pseudo-galenischen « Liber regiminis vel de virtutibus cibario- 
rum +, auch « de dissolutione continua » genannt. Mit. sur Gesch. 
d. Med. u. Naturw., t. 16, p. 24-27. Leipzig, 1917. 1818 


Sudhoff, Kari. Ein Alkoholrezept aus dem 8. Jahrhundert? Natur- 
wissenschaftliche Wochenschrift, XVI, p. 681-683. Jena, 1917. 
isis 

Criticism of an article of Deaerine (see under S. vi; see also Lippmann 

under 8, xu) which would confirm Dists’ theory according to which the 

making of alcohol can be traced back to ancient times through the 

Mappae Clavicula etc.. S. shows the fragility of Dearrine’s argument. 
According to S. this alcohol recipe dates of the early xu cent. 4G. S. 


Sudhoff, Karl. Zur Anatomie des Vindicianus. Archiv f. Gesch. d. 
Medizin, VIII, p. 414-423. Leipzig, 1915. 1s 

Gives the text from a xu‘ and a xiv cent. Ms. of a short anatomy 

sometimes. described in the Middle Ages as an « Anatomia Galeni » some- 
times as « Epistola Vindiciani +. C. §. 


Sudhoff, Kari. Die Kurze « Vita » und das Verzeichnis der Arbeiten 
Geruarps von Cremona. Arch. f. Gesch. d. Med., t. 8, p. 73-82. 
Leipzig, 1914. isis 

The name of Gerarp or Cremona is attached more frequently than any 
other to Latin versions of Arabic scientific and philosophic works. An 
account of him prepared by a pupil was long ago discovered and publ. by 
Boncompaeni. This text is on reprinted by Supnorr from four Mss. 
together with the identifications of some of the 71 works with which it 
credits GeRaRD as a translator. c. S. 


Wiedemann, Eilhard und Hauser, F. Ueber Schalen die beim Aderlass 
verwendet werden und Waschgefiisse nach Gazari. Archiv f. Gesch . 
d. Med., II, p. 22, 1918. 1818 
Detailed description with diagrams of a series of pneumatic instruments . 
The work from which these are taken is by a Mesopotamian writer who fi. 
at the end of x1 and the beg. of x11; its derives its inspiration from Hero. 
It is now widespread in the East. The authors have themselves made 
models in imitation of some of these figures; these figures imply a good 
Knowlegde of hydrostatics. Cc. 8. 


xi 


(Bacon, Roger]. The Open Court, vol. 28, p. 449 sq Chicago, 1914. 
isis 
The number of the Open Court for August, 1914, is entirely devoted 
to a celebration of the 700 anniversary of the birth of RocerR 
Bacon (1214-1292), and contains many portraits of him. After a short 
introductory note to the number, by Carus, an anonymous biography of B. 
is reprinted from Old England's Worthies (London, 1853). 
contrast between Roger Bacon and Francis Bacon, much in the 
favour of the former, is translated by Lypia G. Rosinson Diiwrine’s 
Kritische Geschichte der Philosophie. Luoyp shortly discusses B.’s meta- 
physics, methodology, and moral philosophy; Gurus discusses B.’s knowledge 
of mathematics, astronomy, and optics, and his attitude towards magic, 
astrology, and alchemy; and Jourpain points out the correctness of 
B.'s attitude towards Aristotelian logic, and gives an interesting proof 
of B.'s that a continuum is not composed of points. J. 
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Baeumker, Clemens [1853- Roger Bacon's Naturphilosophie, 
insbesondere seine Lehren von Materie und Form, Individuation 
und Universalitit, v + 74 p. Miinster i. W., Ascuenporrr, 1916. 

Isis 


Bindoni, Giuseppe. Indagini critiche sulla Divina Commedia con dise- 
gui e tavole illustrative, 664 p. Milano, ALBRiGui e SeGarti, 1918. 
1818 


Ferckel, C. Diagramme der Sexualorgane in mittelalterlichen Hand- 
sehriften. Archiv f. Gesch. d. Med., X, p. 255, 1 1917. isis 


Small but valuable collection of texts and figures of the organs of sex. 
One of these is taken from a rx*® cent. Ms. and five from xi‘® cent, Mss 


Handerson, Henry E. [1837-1918]. Gi.Bertus ANGLicus, Medicine of the 
xm century, with a biography [bibliography and portrait] of the 
author, 77 p. Cleveland Medical Library Association (for private 
distribution). Cleveland, Ohio, 1918. Isis 


There are not many effective studies in English of the work of mediaeval 
physicians and this is certainly the best and most lucid that has yet appeared 
The book is scholarly and thorough without being heavy and does credit 
both to its author and to the Society that has issued it. Cc. S. 


Hertling, Georg Friedrich Graf von [1843- ]. ALBerrus MaGyus. 
Beitriige zu seiner Wiirdigung. 2 Aufl., vir + 183 p. (Beitr. sur 
Gesch. d. Philos. des Mittelalters, XIV). Miinster i. W., AscuEn- 
porrr, 1914. 1818 


First ed., 1880. 


Lippmann, Edmund vor. THapparus (TADDEO ALDE- 
rotti), iiber den Weihgeist. Durchgesehen vy. Kari Supnorr, 
Archiv f. Gesch. d. Med, t. 7, p. 379-389. Leipzig, 1914. Ist6 

Extract from a Ms. work of Tappgzo ALoerorti (1233-1303), Ms. Vati- 
eanus nr. 2418, 156, his « Consilia». This xiv cent. Ms. was deciphered 
by H. Biocn. The extract quoted is the end of the Ms., it begins : « Hec 
sunt virtutes aque vite primo quod omnes passiones in corpore extremis 
humoribus procedentes curat sive eicit intrinsece sive extrinsece »... (in all 
322 livres). G. 8. 


Morgenstern, Arthur [1889. |. Das Aderlassgedicht des JoHANNES 
von Aquita und seine Stellung in der Aderlasslehre des Mittel- 
alters, samt dem Abdruck der lateinischen Uebersetzung der 
Schrift Peri flebotomia Yrokratis nach den Handschriften in 
Bruessel und Dresden. (Med. Inaug Diss , Leipzig) 80 p. Leipzig, 


Rosert Noskg, 1917. 1818 
Sandys, Sir J. BE. RoGer Bacon, Proceedings of the British Academy, 
‘vol. 6, 18 p. London, 1914. ists 
A very useful bibliographical summary. e: 6, 


Siager, Charlies Thirteenth century miniatures illustrating medical 

ractice. Section of the Hist. of Med., Proc. R. S. of Med , IX, p. 29. 
ndon, 1916. 1818 

Gives a series of figures from a Bodleian Ms. of about 1290, illustrating 


various aspects of medical life, among them a post mortem examination. 
S. 
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Steele, R.R. A Mediaeval Panacea. Section of the Hist. of Med., Proc. 
R. 8S. of Med., X, p. 93. London, 1917. i818 


Describes a common mediaeval panacea with the prescription of Rocex 
Bacon whose text is given. Cc. S. 


Sudhoff, Kari. Graphische Darstellungen innerer Kérperorgane. 
Archiv f. Gesch. d. Med, t. 7, p. 367. Leipzig, 1914. ists 
Describes the separate organs figured in two xii" cent. Mss. (Oxford 
and Pisa). The two sets are strikingly alike and illustrate the fixity of 
mediaeval anatomical tradition. In the later part of the paper, S. presents 
us with 4 figures illustrating mediaeval post mortem methods. One of these 
is from a xu", one from a xiv and two from xv“ cent. Mss. Cc. 8. 


Sudhoff, Kari. Die Oxforder anatomische Fiinfbilderserie des Cod. 
Ashmole 399. Archiv f. Gesch. d. Med., t. 7, p. 363, 1914. 1818 

Describes what is perhaps the best executed set of the curious five figure 

series, a group of figures which enshrined a peculiar pre-Arabian ana- 

tomical tradition that was in circulation in W. Europe from the x1i™ to the 

xv*® century. It is probable that these diagrams were of Alexandrian 
origin. Cc. S. 

Sudhoff, Kari. Elf ansteckende Krankheiten vor 1300. Mit. sur Gesch. 
d. Med. u. Naturw., t. 16, p. 132-134, 1917. 1318 


Ex Leipzig Codex 1119, verso of last parchment leaf written at the end 
of xi" cent. 
Hii sunt morbi contagiosi, id est inficientes alios 
Febris acuta, ptysis, scabies, pedicon, socer ignis 
Cancer, lippa, lepra, frenesis, squinancia, antras 
Such verses are not unfrequently found in Mss. of the xm, xiv and 
xv cent., but the number of contagious diseases quoted is generally 5, 8 
or 9. The text quoted above mentions 11 diseases and moreover is the 
oldest text of this kind found thus far. See also under S. xiv. G. S. 


Sudhoff, Karl. Ein handschriftlicher Splitter zur Pharmakognostik 
aus dem 13. Jahrhundert, Mit. zur Gesch.d Med , t. 18, p. 155, 
1919. — Abergliiubische u. Kosmetischen Vorschriften. Jbidem, 
255-256. 1818 

Two extracts from Cod. 204 quarto, Amplonianus, Erfurt, an Italian 
parchment Ms. of a little after 1250. G. S. 


Sudhoff, Kari. Die Anatomie und die Kirche im Mittelalter. Mitt. sur 
Gesch. d. Med., t. 14, p. 92, 1915. 1818 
Short note with reference to WICKERSHEIMBR’S paper arte f. Gesch. 
d. Med., t. 7, p. 12-14). Although the Church did not absolutely "sp ma 
anatom, ‘dissections in xin and xiv cent., it controled them, at 
time protecting the anatomists against lar prejudices. The Bull of 
Bontrace VIII (1300) was ess Guipo Da VIGEVANO 
face to his anat., 1345) says quite vey « Quia prohibitum est ab 
esia, facere anathomiam in corpore humano G. 


Wickersheimer, Ernest. Les origines de la Faculté de médecine de 
Paris. Bull. Soc. frang. hist. de la méd., t. 13, p. 249. Paris, 1914. 
Isis 


W. gives reason for dating the facultas as far back as 1231. The 
references to medical study at Paris in 
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Warschmidt, Joseph [1886- ]. Turoporicus TRUTONICUS DE VRIBERG, 
de iride et radialibus impressionibus. DierRicnH VON FReE1BEBG, iiber 
den Regenbogen und die durch Strahlen erzeugten Eindriicke. 

ersten Male nach den Handschriften hrg. u. mit einer Einlei- 
tung. versehen, Beitrige sur Gesch. d. Phil, d. Mittelalters, 
xv -+- 204 p., diagr Miinster i. W., 1914. 


Chartularium studii bononensis. Documenti per la storia dell’Uni- 
versita di Bologna dalle origini fino al secolo xv. Pubblicati per 
opera della commissione per la storia dell'Universita di Bologna. 
Vol. IV. f°, 333 p. Bologna, 1919. 1818 


Bologna was the earliest university after Salerno to have a faculty of 
medicine. The documents in this vol. refer to the xiv cent. ; many are of 
a medical character. C. 8. 


Diels, Hermann. Ueber die Schrift Antipocras des NrkoLaus Von PoLen. 
Sitzungsber.der Kgl. Preuss. Akad. d. Wiss., p. 376-394. me, 
1916. 


Criticism of Supnorr’s public. in Arch. f. Gesch. d. Med. IX, p. 31-52, 
1915,to which SupHorr answers at great length in Mit. zur Gesch. d. 
Med., XV, p. 152-155, 1916. Supnorr’s answer is very illuminating. 
However much Digs may think fit to criticize him, all the historians of 
science can but a/mire Supnorr’s wonderful activity and his inexhaustible 
learning. 


Frati, Lodovico. ALBERTO DE’ ZANCARI. Riv, di storia delle sciense, t.5, 
p. 329-338. Roma, 1914. 


Bolognese anatomist of the first half of S. xiv. Biographical sketch with 
list of his writings (all in Ms.); 3 biographical documents are given 
in ewtenso. G. S. 


Morris, Manuel. Die Schrift des ALBERTUS pe ZANCARUS aus Bologna. 
De cautelis medicorum habendis, nach Leipziger und Pariser 
Handschriften. (Inaug. Diss., Leipzig), 44 p. Leipzig, F. — 
Nachf., 1914. 


Singer, Dorothea Waley. Some plague tractates (xiv and xv" cent.) 
Section of the hist. of med., Proc. R. S. of Med., t. 9, p. 159-212. 
London, 1916. 1818 


Describes 22 short tracts advising on comportment in presence of the 
plague. The tract of Jonn or Burcunpy (Sir Joun Manpevitte) of 1365 is 
printed in full in a French version that is perhaps its original form. The 
relation of this tract to the author of the « Travels of Sir Jonn MANDEVILLE » 
is discussed, Cc. S. 


Sudhoff. Karl. Pestschriften aus den ersten 150 Jahren nach der Epi- 
demie des « schwarzen Todes » 1348. N* VII-VIII. Archiv. f. —. 
d. Med., t. 8, p. 175-215, 236-289. Leipzig, 1914. 


Two more of a long series of articles and texts published by S., illus- 
trating the attitude of the mediaeval physician towards visitations of the 
plague. The series when complete will forma very va'uable study of an 


important aspect of mediaeval life. c.§ 
Sudhoff, Kari. Augendurchschnittsbilder aus Abendland und Mor- 
genland. Archiv. /. Gesch. d. Med , t. 8, p. 1; 1914. 1818 


A group of texts and figures of x1vand xv" cent. illustrating the contem- 
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porary views on the structure of eye. The essential unity of these 
views is demonstrated. S. then Lode to link up the Western with 
the Eastern view. Here again the two groups are in essential unity but 
these are minor divergences which it is not easy to account for. C. 8. 


Sudhoff, Karl. Fiinf ansteckende Krankheiten. Mit. sur Gesch.d. Med. 

u. Naturw.,, t. 14, p. 405-406; 1915. +sI8 

Ex Ms. Breslau univ., III, fol. 20, f. 102 v., second half of x1v'" cenr. 

Nota quinque sunt morbi contagiosi unde versus : 
Lepra, febris, lipp1, scabies, morbusque caducus 
Corporibus nostris transicione nocent 

With notes on other contemporary texts refering to 5 or 8 —— 

diseases. See also under S. xi. 


[Sudhoff, Kari | Eines Rostocker Arztes aus der Mitte des 14. Jahrh., 
Magister. Henricus pE Ropgestock, Gesundheitsregel. Mit. sur 
Gesch. d. Med., t. 18, p. 32-33; 1919. isis 

« Nota regimen medicum secundum magistrum Henricum pe Roprstock. 
Primo debes vitare cibaria ventosa... » (27 lines), ex Msc. III, A, I, of the 
University library of Breslau. G. S. 


S. XV 
Feldhaus, F. M. Drahtzieher im 15. Jahrhundert. Geschichtsblitter f. 
Technik, t. 2, p. 153-155; 1915. ists 


Johnsson, J. W.S Les origines de la syphilis en Danemark. Bull. fie. 
frang hist. méd., t. 13, p. 122; 1914. 
Two early entries in the Danish records which negative the lane 
origin of syphilis : one in 1483 before the discovery of America, the other 
in 1493 before the Naples outbreak. Cc. 8S. 


Library of Congress. Catalogue of the Jonn Boyp TuHacner [1847-1909]. 
Collection of Incunabula, compiled by Frep. W. 329 
illustr. Washington, Government Printing Office, 1915. 


Meyerhof, M. Die erste Erwihnung der Syphilis in Aegypten, 1498 n. 
Chr. Mit. sur Gesch. d. Med., t. 16, p. 438; 1917. ists 

In the chronicle of Inn Iyas, reference to a « French eruption » (al-habb 

al-frangi) at the end of 903 A. H (= 1497-1498 A. D.). The first Arabic 

to mention syphilis is Inn-Savt.om (cfr. Sewer in Supnorr’s 


estschrift). G. S. 
Ross, Sir E. Denison. Note on a school of Oriental languages in China. 
New China Review, t. 1, p. 38-40. Hongkong, 1919. 1818 
The « office of foreigners » (Ssii-i-kuan) established in 1402 by the 
Ming emperor Yune-.0. G. S. 
Sticker, Georg. Morbus gallicus. Mit. aur Gesch. d. Med. u. Naturw., 
t. 15, p. 77-78; 1919. 1818 


Supnorr has already shown that the Mal de Naples of 1495, which 
marks the beginning of the legendary history of syphilis, was really an 
epidemic of abdominal typhus. St. calls the attention upon a very similar 
epidemic which broke out at the siege of Louvain by the French in 1635, 
was then carried to Nymegen and there carefully described by Ispranp 
vaN Digmersrogck, who uses the words febris gallica, morbus gallicus. 
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Singer, Charles. Figures of the Bristol Guy pe Cuavwiac MS. (circa 
1430). Section of the hist. of med., Proc. R. S. of. med., t. 10, p 71; 
1917. 1818 

Examines the figures of surgical instruments in a neglected Ms. and 

seeks to bring them into line with the general course of mediaeval surgery. 

C. S..- 


Sudhoff, Karl. Die graphische Weiterbildung der anatomischen Fiinf- 
bilderserie aus Alexandrinerzeit und eine anatomische Serie aus 
Stockholm. Archiv f. Gesch. d. Med., t. 8, p 129-145, 2 pl.; 1914. 

Isis 
Describes a remarkable series of anatomical drawings in the five meter 
long parchment « Roll of Joun ARDERN » at Stockholm. The series involves 
some interesting sections which were perhaps copied or suggested from 
Mss. of Henry DE MonpeviLe. c.s 


Sudhoff, Kari. Heinrich LourrenserGs « Versehung des Leibs » in 


Versen (1429). Mit. sur Gesch. d. Med., t. 15, p. 188-191; 1916. 
183 


Sudhoff, Karl. Ordnung fiir das St. Antonius-Spital zu Bern aus dem 
15. Jahrhundert. Mit. zur Gesch. d. Med., t. 14, p. 407-409; 1915 


Sudhoff, Kari. Mittelgriechische Beschwérungen und Gebete gegen 
Krankheiten und eine Liste von Kérperteilen aus einem ¢opxiouds, 
Mit. sur Gesch. d. Med., t. 16, p. 257; 1917. 1818 

Extract from an exorcism dating of xv or xvi‘! cent., publ. by 
A. T. Atmasor in Ljetopisj, VI, Odessa, 1901, containing long enumera- 
tion of parts of the body and organs from which the evil tmvevuata 
dxddapta) must be conjured away. 


Torkomian, V. H. médecin arménien du 
xv* siécle. Bull. Soc. frang. hist. méd., t. 13, p, 444; 1914. 
1818 
A welcome addition to the very small list of writings on Armenian medi- 
cine, a system mainly derived from Arabian and Syriac sources. CC. S. 


Wickersheimer, Ernest. Les maladies épidémiques ou contagieuses et 
la Faculté de médecine de Paris de 1399 a 1511. Bull. Soe. frang. 
hist. méd., t. 13, p. 21; 1914. 1818 

Deals with references to plague, leprosy and syphilis in the Commentaires 
of the Faculty of Med., Paris. Cc. 8. 


Winship, George Parker (editor). Census of fifteenth century books 
owned in America. Compiled by a committee of the Bibliographical 
Society of America, xx1v-+245 p. New York, Public Library, 1919. 

1818 


See Isis, III, p.103. Reprinted with additions Sept. 1919 (p, 226-245) 
from the Bull. of the N. Y. Public Library of April-Decemb. 1918, 
August 1919, An introduction retraces the history of the undertaking and 
explains the methods followed. The Census reports over approximately 
13.200 copies of more than 6.640 titles, on the basis of information col- 
lected from 169 public and 246 private collections. Most useful undertaking 
very ably carried through. Let us hope that G, P. Winsuip will be given 
the facilities to keep this Census up-to-date. His address is : 
Widener Library, Cambridge, Mass. G. S. 
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Zaunick, Rudolph. Tintenrezepte des 15. und 16. Jahrhunderts. 
Geschichisbl. f. Technik, t. 4, p. 74-75. Berlin, 1917. 1818 


Zaunick, Rudolph. Klage iiber die Siiuglingssterblichkeit im 15. Jahr- 
hundert. Mit. sur Gesch. d. Med., t. 14, p. 229, 1915. 1818 


Zimmermann, L. SALapini De Ascuro... Compendium aromatorium, 
vil + 142 p. Leipzig, Barru, 1919. ists 


Satapini’s work on drugs was written between 144] and 1463. Latin 
text and transl. is here given from a printed ed, of 1572. It gives us a good 
idea of the drug armamentarium of the Renaissance physician. It contains 
a contemporary list of the works needed, a catechism on the nature and 
uses of drugs, a description of medical herbs, their habitats and the method 
and time of gathering them, their doses etc. It is under the strongest 
Arabian influence and uses many Arabian terms. Cc. S. 


Baldacci, Antonio. LeoNARDO pA Vinci, botanico e fondatore del 
metodo sperimentale. Memorie d. R. Accad. d. Sci. dell’ Istituto, 
serie VII, t. I, 14 p. Bologna, 1914. — La botanica di LEoNARDO pa 
Vinct desunta dai manoscritti della Biblioteca dell’ Istituto di 
Francia, Jbidem, 11, 20 p., 1915. — La botanica nel Codice Atlan- 
tico, Jbidem, III, 26 p., 1916. 


Beltrami, Luca. Documenti e memorie riguardanti la Vita e le Opere di 
Leonarpo pa Vinct, in ordine cronologico, x + 222 p. Milano, 
Treves, 1919. 


Bilaacioni, Guglielmo. Leonarpo pa Vincre la fisiologia della respira- 
zione. Archivio di storia della scienza, I, p. 157-174. Roma, 1920. 
Iss 


, Filippo. Un esperimento di Leonarpo sul cuore e un passo 
dell’ Iliade. Raccolta Vinciana, X, p. 153-163. Milano, 1919. 11s 


Favaro, Antonio. Passato, presente e avvenire delle edizione Vinciane, 


Raccolta Vinciana, t. 10, p. 165-219. Milano, 1919. 1818 
Favaro, Antonio. Il posto di Lzonarpo nella storia delle scienze, 
Scientia, t. 26, p. 437-448. Bologna, 1919. 1818 


Favara, Antonio. Difficultés que présente une édition des ceuvres de 
L&onarpD pe Vinci. Nouvelle Revue d'Italie, XVI* année, p. XL. 
Rome, 1919. 


Favaro, Giuseppe. Leonarpo e la topografia dorsale dei visceri. Empo- 
rium, t. 49, p. 280-281, 3 ill., 1919. ists 


FPavaro, Giuseppe. Leonarpo e l’embrologia degli uccelli. Raccolta 
Vinciana, t. 10, p. 141-151, 1919. 1818 


Giacomelli, Raffaele. Gli studi di Leonarpo sul volo. Archivio di 
storia d. Scienza, I, p. 174-176. Roma, 1920. Isis 


Extract from the first of a longer memoir in L’Areonauta, t. 2, 
p. 69-72, Roma 1919. complete memoir will have 4 parts : Volo 
strumentale e volo animale; Volo per battimento d’ali; Volo senzer batter 
ali per favor di vento ; Manovre di volo. G. S. 
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C. J. Leonarpo pa Vinci. 28 p. Oxford University Press, for 


the British Academy. London, 1919. 1818 
Short summary of Leonarpo’s work both in art and in science ms the 
Director of the National Gallery. Cu. S 
Hopstock, H. Anatomen Leonarpo. (Meddelelse tra Universitetets 
Anatomiske Institut), 85 p. Christiania, Stren, 1919. 1818 
Summary in English p. 81-85. A translation of this paper will soon 
appear in SinGer’s Studies, vol. 2. G. S. 
Horwitz, H. Th. Ein Problem Leonarpo pa Vinci's. Geschichtsbl. f. 
Technik, t. 3, p. 202-204, 330, 1916; t. 4, p. 83, 1917. 1818 
Deals with a problem of statics. G. 8. 


Mazenta, Ambrogio. Le memorie di Leonarpo pa VINCI, ripubblicate ed 
illustrate da D. Luie1 Gramatica, 72 p., in-4°. Milano, ALFiERI e 
Lacroix, 1919. 1818 


Mieli, Aldo. Bibliografia degli scritti a stampa e delle riproduzioni dei 
manoscritti di LeEonarpo pa Vinct. Archivio di Storia della Scienza, 
I, p. 177-185. Roma, 1920. tsis 


Regnault, Félix. Les dessins de Léonarp pe Vinci. Ball. Soc. frang. 
hist. méd , t. 13, p. 478, 1914, 1818 


Traces certain diseases in a series of grotesque heads by Lronarpo. 
Cu. 8. 


Sarton, George. Une encyclopédie Léonardesque. Raccolta Vinciana, 
X, p. 235-242. Milano, 1919. 1818 


Outline of the work undertaken by the author in 1918 for the ae 
Institution of Washington. 


Verga, Ettore. Regesti Vinciani. Quarta serie. Raccolta Vinciana, t, 10, 
p. 299-322. Milano, 1919. 1618 
Chronological notes with brief indication of their sources, continuing 
those already publ. ibidem, II, III, VIII. A sharp and destructive criti- 
cism of Veraa’s work has been published by Luca Bevrrami in the two 
following pamphlets : Novissima Lezione Vinciana. Le « molteplici e faticose 
ricerche » del Direttore della Raccolta Vinciana. Parte prima (periodo, 
1905-1913), 27 p. Milano, Tip. ALtgeretti, 1919. — Novissima lezione vin- 
ciana in due parti con intermezzo, xv + 91 p. Ibidem, 1919. G. 8. 


Verga, Ettore [editor]. Raccolta Vinciana presso Archivio storico del 
comune di Milano. Fascicolo decimo. Nel quarto centenario dalla 
morte di Leonarpo pa VINcI. Maggio MCMXIX, xm + 383 p. 


Milano, Castello Sforzesco, 1919. 1818 
Contains an index to numbers | to 10, p. 329-383. G. S. 
XVI 


Capparoni, Pietro. Per l’armamentario chirurgico del secolo xvi —_ 
preventiva) Rivista di stor. crit. d, sci., t. 8, p. 331-339, 5 fig., 1917. 


Cersini, Andrea. Axprea Vesatio nello studio di Pisa. Estratto dal 
vol. pubblic. nel XXX anno di Direzione sanitaria del Prof, 
D. Barvvuzzi delle RR. Terme di S. Giuliano 1915, 21 p. Siena, Tip, 
S. BERNARDINO, 1915. 1818 
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Deichert, H. Die Einfiihrung der Radix Ipecacuanha. Arch. f. Gesch. 
d. Med. X1, p. 292, 1919. 1818 
The discovery of Ipecacuanha or at least its announcement is usually 
referred to the first half of xvi‘ cent. The first certain refer. is in a 
Natural Hist. of Brazil by Piso or Leypen printed in 1648. The author 
gives reason for thinking that the root was known to Ciusivs (1526-1609) 
when he translated the work of the Spaniard Nic. Monarpis (d. a 4 


De Toni, G. B. Spigolature Aldrovandiane X1V : Cinque lettere inedite 
di Axronio CompaGnoni di Macerata ad Uisse ALpRovANDI. Riv. d. 
stor. crit. d. sci , t. 6, p. 479-486, 1915. Isis 


De Toni, G B. Spigol. Aldrov. XVI1 : Lettere inedite di Francesco 
Barozzi (Candia, 1537-Venezia, 1(04], matematico del secolo decimo- 
sesto. Ateneo Veneto, anno XL, vol. II, 12 p. Venezia, 1917. 118 


Contains also a list of Spig. Aldrov,, I-X VII, 1902-1917. G. 8. 


De Toni, G. B. Notizie bio-bibliografiche intorno Evanceiista Quat- 
TRAMI [Gubbio 1527-m. dopo 1601), semplicista degli Estensi. Atti 
del R. Istit. Veneto, t. 77, parte 24, p. 373-396. Venezia, 1918. 

181s 


Eustachio, Bartolomeo Un ricordo in bronzo a BartToLomMEo 
Evsracut nell’Universita di Roma. Riv. d. St. crit. d. sci., t. 6, 

p. 616; 1915. 1818 
Statue by Gius. Tonini dedicated on Nov. 11, 1914, bearing the inscrip- 
tion : « BaRTHOLOMAEO Eustacnio — Picenti — Artis ‘anatomiae lumini — 


Senatus academicus — quartis feriis secularibus — anno pene - 


Fossel, V. Von der Heilkraft der Kréte in den Schriften alterer Aerzte. 
Arch. f. Gesch. d. Med., t 8, p. 39; 1914. 1818 


Traces the herblore of the ancients into the work of the physicians of 
the late Renaissance. c. 8. 


Gerster, K. Biicher aus Konrap Gresners Bibliothek. Mit. sur Gesch. 


d. Med., t. 15, p. 370-371; 1916. 1818 
D. AmsroGio Part, Ugonotto. Riv. d. st. crit. d. sci., t. 6, 
p. 559571, 591-605 ; 1915 wis 


A propos of Epw. A. on gee © the Records of the Amer. 
Catholic histor. soc., p. 332-347 ; 1913 


Guicciardini, Francesco [1483-1540]. La Storia d'Italia. Edizione defi- 
nitiva sugli originali manoscritti. 4 vol. in-8° gr. con scritti del 
Conte Francesco GuicciaRpIN1, di Isiporo pet LunGo, ALESSANDRO 
Guerarpi ed Enrico RostaGno, tre ritratti e due facsimili. Firenze, 
Sanson, 1919. 1818 


Heinrich, C. Die Lehre vom Starr bei Bartiscu (1535-1606). 
Jenaer medizin-histor. Beitraege, Heft 6, p. 43. Jena, 1916. ws 
The original German text, 1583, of the court oculist Gzore Bartison, is 
reproduced and the operation described. Also a disquisition on the doctrine 
of cataract at the Renaissance. Cc. §. 
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Horwitz, Hugo Theodor. Techniches in der Lebensgeschichte des 
Benvenuto Ceiuini. Mit. sur Gesch.d. Med., t. 17, p. 186-190; 1919. 


Isis 
» F. Paul. Die Kamera obskura bei Porta. Mit. sur Gesch. 
d. Med.. t. 18, p. 1-6; 1919. ste 


Lippmann, Edm. O. von. Zur Geschichte der ununterbrochenen 
Kihlung bei der Destillation. Chemiker Zeitung, p. 1. Reprint, 
10 Pp. Céthen, 1915. Isis 


Lippmann, Edm. O. von. Uber das Zeitalter der Alchemisten J I. 
und I. Hottanpus. Chemiker Zeitung, p. 605. Reprint, 2 a 
Céthen, 1916. 


The oldest historians of chemistry assumed that these two Dennis 
lived in x1v or beg. of xv; the 4 ed. of Meyer's Hist. (1914) still contains 
this view. Now Supnorr had already suggested that the Chym. Trakt. of 
Isaak Hottanpus supposed to have been written before 1450, was a post- 
Paracelsian writing. According to Brn Jonson in his « Alchemist ”, 
1610, Jon. Isaak H. died in or ab. 1610, while I. H. was still living at that 
time. Beromann (Beitr. z. gesch. d: Chemie 1782) had already — of 
the Hot.anpi as living « circa initium saeculi xvi ». G. S. 


Lippmann, Ed. O. von Ueber die unter dem Namen der « HOLLAND! » 
bekannten Alchemisten. Chemiker Zeitung, N* 58. Reprint of 19 p. 
Céthen, 1919. pat 


More thorough study of the question than L.’s preceding one (1916). 
The conclusions are: no pre-Paracelsian writer knows anything ab. the 
Hotianp: chemical works ; altough Paracetsus is not quoted by the H., 
their writings are essentially derived from the Paracelsian lit. First 
known H. printed work : 1572; 24, 1582; 3°, 1600. There were at least 
two authors called Hottanpus, presumably father and son; the oldest 
I. I H. died not long bef. 1610; the youngest I. H. was still living at that 
time; they lived in Antwerp. G. S. 


Morley, Frank V. Finis coronat opus. Scientific Monthly, X, 306-308. 
New York, 1920. Isis 
About Rosert Recorpr’s lamentable death in 1558 at the Fleet — 
London. 


Neuburger, Max. Eugenik auf grund der Temperamentenlehre. Mit. sur 


Gesch d. Med. u. Naturw, t 16, p. 433-435; 1917. 1818 
Extracts from Hvuarte (1520-bef. 1592), Examen de ingenios para las 
sciencias, G.S. 


Neumann, Felix. Leonuarp Fucus, physician and botanist, 1501-1566. 
Report of Smithsonian Institution for 1917, p 635-647, with 7 plates, 
Washington, 1919. 

Regnault, Félix. Sur une cause de a de la syphilis au 
xvi* siécle. Bull. Soc. frang. hist. méd., t. 13, p. 31; 1914. 1818 

Treats of the public baths and their wide pare in xvi. These places 
were often little better than brothels. C.S. 


Simpson, George Eric. The Haven of Health. Scientific Monthly, X, 
p. 26-37. New York, 1920. Isis 


About a book of same title publ. in 1584 (or 1586) by Tuomas CoGan 
(1547-1607), physician and schoolmaster of Manchester. Second ed. cor- 
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rected and improved in 1589, later ed. 1596, 1605, 1636. Cogan died 
in 1607, 5 “ to every scholler of the free schoole in Manchester, 
4d. a peece.. G. 8. 
Sudhoff, Karl. Der Stéckelsche Nachdruck der Pevigksuen « Compen- 
ndiosa capitis — declaratio » von 1510. Arch. f. re _ 
Med , X. p. 251; 191 
Describes the evolution in Renaissance time of certain mediaeval piso 
logical conceptions. 


Viana, Odorico. L'atto di ammissione del Fracastoro al collegio 
medico di Verona. Riv. storia crit. d. sci., V, p. 382-383; 1914. 


This document dated 18 Sept. 


Wieleitner, H. [Giampartista] Benepetti [1530-1590] als 
viker. Mit. sur Gesch. d, Med., t. 17, p. 190-195; 1919. 


ini, Guido. Della vita e delle opere di Bernarpino Bavopi [1533- 
1617}. Reggio Emilia, Tip. d- Coll. storico letteraria, 42 p.; 1918. 


Rudolph. Jonannes KentTMAnnN, 21. April 1518 bis 14. (oder 15.) 
Juni 1574. Mit. sur Gesch. d. Med., t. 18, p. 177-183; 1919. 1818 


A Saxon naturalist and physician, a friend of Gesner. Gesner obtained 
from him much information. G. S. 


S. XV 


Ahrens, W. Zur Geschichte der Miinchener Originalluftpumpe Orro 
von GUERICKE’S. Geschichtsbl. f. Technik, t. 3, p. 200-202; 1916. 


1818 
Archibald R. C. Naprer’s Descriptio and Constructio. Bull. Am. math. 
Soc., vol, 22, p. 182-187; 1916. 1818 


Very detailed review of the booklets on Napier by E. W. Hopson and 
G. A. Grason, 1914. See Jsis, III, p. 110, also p. J. 


Baglioni, S. Due osservazioni di fisiologia comparata dei pesci di 
Francesco Rept. Riv. stor. crit. Sci., t. 7, p. 75-79; 1916. 1818 


Baroncini, Raffaele. | libri e le preparazioni anatomiche dell Dott. 
Ant. Maria VatsaLva. Riv. stor. crit, Sci., t. 5, p. 355-365; 1914. 
1818 


G. Les premiéres sociétés scientifiques de Paris au 
xvu* siécle. Les réunions du P. Mersenne et de l’'Académie de 
Montmor. Comptes Rendus de l’Acad. des Sci., t. 164, p. 129- — 
159-162, 216-220. Paris, 1917. 


Bigourdan, G. Sur quelques anciens observatoires de la région proven- 
gale au xvi siéle. Comptes Rendus, t. 164, p. 253-259. Paris, 1917. 
1818 


D’autres notes sur des observatoires frangais (Paris et province) au 
xvu* siécle ont été publiées par le méme auteur, Jbidem, p. 322-328, 
375-380, 461-467, 537-543. G. 8. 
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Bigourdan, G. Sur les observations attribuées au prince Louis ve 
VALois et sur l'astronome Jacques VALois Comptes Rendus, t. 164, 

p. 975-979. Paris, 1917. isis 
Les observations astronomiques attribuées 4 Louis-EMMANUEL DE VALOIS 
(1596-1663), petit-fils de Cuartes IX et gouverneur de Provence de 1637 a 
1650, sont en réalité de Jacques Vavois (1582-1654), un Ecossais qui 
devint trésorier général de France a Grenoble. ll était lié avec SneLuius et 


Gassenn1. C’était plutot un astrologue qu'un astronome. G. 8S. 
Bigourdan, G. Un astronome jardinier au xvurt siécle. ELzéar FERONCE. 
Comptes Rendus, t. 165, p. 84-83. Paris, 1917. 1st8 
Commenga ses observations 4 Vizille, en 1622. G. S. 
Brieger, Walter. Zur Lebensgeschichte Jouann GLAUBERS. 
Geschichtsblatter f. Technik, V, p. 53-70; 1918. 1918 
Born 1603 or 1604 in Karlstadt, Franconia, died 1670 (not 1668) in 
Amsterdam. G. 8. 
Burns, C. Delisle. Leipniz's Life and Work. Monist, vol. 26, p. 486-503. 
Chicago, 1916. 1818 


Burns gives an account of Lesniz’s life, and lays particular stress on 
those activities of his which are of more general interest, such as the great 
part he took in founding Academies. J. 


Buras, C. Delisle. Leisniz and Descartes. Monist, vol. 26, p. 524-533, 
Chicago, 1916. 1818 


Burns attempts to estimate : (1) The dependence of Leisniz upon 
Descartes for his conceptions of method; 2. his relation to UrscaRrses in 
psychological qnestions; and 3. his dependence upon the Cartesian 
mechanism in physical science. J. 


Cajori, Florian. On the history of GunrsEr’s scale and the slide rule 
during the seventeenth century. University of California Public. 
in Mathematics, vol. 1, p. 187-209. Berkeley, 1920. 1618 


Complement to C.’s previous writings on the history of the slide rule 
(1909-1910). Contains : (1) some details of the changes introduced during 
xvil'® cent, in the design of GunrerR’s scale by Eomunp Wineate, 
BOURN, THoMas Brown, JouN Brown and WILL. Levsourn; (2) account of 
Ricuarp De.amain’s Grammelogia of 1630 on the slide rule which antedates 
Ovenrren’s first publ. (though O.’s date of invention is earlier than the date 
of Detamalin’s alleged invention) and of Detamatn’s later designs of slide 
rules; (3) account of the controversy between OuGHTRED and DELaMain ; 
(4) account of a later book on the slide rule written by WILL. OueHTRED, his 
gauging line of 1633 and of xv" cent. slide rules. G. 8. 


Cajori, Florian. A list of OuGurrep’s mathematical symbols with 
historical notes. University of California Publications in Mathem., 
I, p. 171-186. Berkeley, 1920. 1818 


Study of the symbols used by O. in the various ed. of his CLavis and other 

blic. It is of special importance because of the extraordinary emphasis 

id by O. upon the invention and use of mathematical symbols at a period 
when algebraic symbolism was in a state of formation. — Also bibliogr. 
study of O.’s works, espec of the various Latin and English ed of his 
Ctavis (the Key of the Mathematics). Latin ed. of the Cuavis : 1631, 1648, 
1652, 1667, 1693, 1698. English ed. : 1647, 1694, 1702 (the latter a new 
title-page ed.). G. $. 
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Cajori, Florian Wiu.iam A great seventeenth-century 
teacher of mathematics. v1 + 100 p. Chicago and London, Open 
Court, 1916. 1818 

This book is a reprint of articles in the Open Court and the Monist for 
1915. Oventrep’s writings and symbolism are fully described and hi< 


influence on the development and teaching of mathematics are Bary 


Cajori, Florian. Lermniz's « Image of Creation ». Monist, t. 26, p. 557- 
565. Chicago, 1916. Ista 

Aun account of the shape which Leteniz’s discovery and advocacy of the 

binary system of numeration in arithmetic took in his mind. Lerpniz held 
that binary arithmetic was an « image of creation ». J. 


Capparoni, Pietro, Otto lettere di ANronio VALuisnieri [Tresilico, 
G. D. di Modena, 1661-1710]. Riv. stor. crit. sei., t. 8, p. 291-315 
ill.; 1917. G.S Iss 


With biogr. and bibliogr. notes. 


Capparoni, Pietro. Una lettera inedita di Manrrepo Se1TAa.a. Riv. stor. 
erit. sci., t. 5, p. 348-350; 1914. 18ts 
Manrrepo SerraLa was a naturalist who like Fep. and Kircner 
made a collection of variouscuriosities. This collection, « Museo Settaliano » 
is now kept in a separate room of the Ambrosiana, Milano. G. S. 


Capparoni, Pietro. 1] Calamaio di ATanasio Kircuer [1601-1680] Rio 
stor. crit. sci., t. 6, p. 345-354, ill. ; 1915. 181s 


Contains also biogr. and bibliogr. notes concerning Kircuer. 4G. S. 


Carsiaw,H. S. The discovery of logarithms by Napier. Math. Gaz., 
vol. 8, p. 76-84, 115-119; 1915. 1818 

In the first place a very full description of N. ’s method of construsting 

7 his table of logarithms is given, based on N. ’s Constructio of 1619, 

ae which was written, at least in part, before the publication of the Descriptio 

Ji of 16)4. N. obtained the idea of a logarithm from a correspondence 

a | between an arithmetical and a geometrical series and the word «logarithm - 

yt is easily seen to be derived from « the number of the ratios » required in 

f working with such a correspondence. But when N. came to define his 

ha logarithms in general, he took a new point of view altogether, and consi- 

dered two points flowing along two straight lines with certain corresponding 

it velocities. Though his logarithms nearly agree with those previously 

defined, they do not do so absolutely. "in the second part of the article is 
described how N. completed his = ig an account is given of what N. 

| called « another and better kind of logarithms », and Brice’s work is 

4 shortly referred to. This paper is of great value as throwing light on the 

' | way in which N. discovered his logarithms. J. 


it Child, J. M. Isaac Barrow, the drawer of tangents. Open Court, vol. 30, 
j p. 65-69. Chicago, 1916. 1sI8 

; After a short summary of the life of Isaac Barrow (1630-1677), Camp 
suggests reasons for the unfair estimate of his mathematical work formed 
] by the continental mathematicians of the present day. Barrow’s reading, 
training, and disposition tended to mske him a geometrician, with a dislike 
for the analytical method of Descartes He recognized in NewTon a genius 
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paaee adapted to analysis, and this, together with his determination ‘o 
rsake mathematics for divinity, resulted in his making no attempt to 
complete the work that he had so well begun. Thus, properly to estimate 
Barrow’s place in the history of mathematics, we must read into his work 
what might have been got out of it. The article is illustrated by a repro- 
duction. (described on p. 126) from a painting of Barrow in Trinity 
College, Cambridge. J. 


Child, J. M. The Manuscripts of Leipniz’s on his discovery of the 
differential calculus. The Monist. vol. 26, p. 577-629, 1916. — sis 


Translation, with very lengthy annotations, of (1) The cancelled 
postscript (first published by C. I. Geruaror) of a letter written by I .e1pNiz 
to Jacop Bernoutu in April, 1703, which deals with Leipniz’s early 
studies in mathematics; (2) C. 1. Geruarpt’s publication of 1846 (Hanover) 
entitled Historia et Origo Caleuli Differentialis, a G. G. Leibnitio Cons- 
cripta, J. 


Child, J. M. The Manuscripts of Leipniz on his discovery of the 
differential calculus, Part Il. The Monist, vol. 27, p. 238-294; 1917. 
Isis 
This translation of the manuscripts written by Lerpyiz in the years 1673- 
1675 continues the translation mentioned above. The well-known publi- 
cations of Geruarpt of 1848 and 1355 are here used as originals, es the 
translations are carefully arranged and annotated. 


Duhem, Pierre. L’optique de MaLesrancak. Revue de Mélaphysique et 
de Morale, p. 37-91 du numéro spécial consacré & MaLeBRaNncHe a 
Yoceasion du deuxiéme centenaire de sa mort. Paris, 1916. 1818 


Favaro, Antonio. I successori di GaLiLxo nello studio di Padova fino 
alla caduta della Repubblica, 89 p. Venezia, Nuovo Archivio Veneto, 
1917. 1818 


Feldhaus,F. M. Pascats Rechenmaschine. Geschichtsblaetier f. Technik, 
t. 5, p. 149-151; 1918. 18I8 


Feldhaus, F. M. Zur Geschitchte des Gasometers. Geschichtsblaetter f. 
Technik, t. 5, p. 85-86, 1 Abb.; 1918. 1818 
The invention of both laboratory and industrial gasometers is generally 
attributed to Lavoisizr 1787. This apparatus however was already used by 
Hoyeens before 1687. See: Machines et Inventions approuvées nt Acad. 
Royale des Sciences, t. I, n° 18, Paris, 1735. G. S. 


Fritz, Felix. Zur Geschichte der Entdeckung der Lichtempfindlichkeit 
der Silbersalze, Chemiker Zeitung. t. 38, p 246-247 Céthen, 1914. 


1818 
The first to notice the blackening of silversalts was not J. H. Sc uize in 
1727, but W. Hompere in 1694. G. §. 


Garboe, Axel. Ein Beitrag zur Geschichte der diinischen Edelstein- 
kunde im 17. Jahrhundert. Mit. sur Gesch. d. Med., t. 15, 197-199; 
1916. 

Experiment made in 1668 by Caristian V of Denmark to see whether 
diamond was really indestructible by hammering as an old oa 
would have it. G.S. 
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Giovannozzi, P. Giovanni. Pierre Fermar. Una lettera inedita. Archi- 
vio di storia della scienza, 1, p. 137-140. Roma, 1920. Isis 
Letter of P. F. to Puerre pe Brutart pe Saint Martin on his method 
de maximis et minimis, dated May 31 (?) 1643, found in the Biblioteca 
Nazionale, Firenze. This letter was quoted as missing in the (Euvres de F ., 
II, p. 253-256. Paris, 1894. G. 8. 


Haentzschel, E. Eine von Newron gestellte Aufgabe tiber Sehnen- 
vierecke. Z. f. math. u. naturw,. Unterricht, Bd. 46, p. 190-194, _ 


Haeussier, E. P. Beschreibung eines Pulsmessers Beds 14, pl aus 


dem Anfange des 17. Jahrh. Mit. sur Gesch. d. Med., t. 14, p. 106- 
109, 1915. 

Instrument described by Danirt Scuwenter. Deliciae 
ticae, Nurnberg, 1636, p. 415-416. G. $8. 


Haeussler, E. P. Weiteres iiber das Pendel, das Sphygmaticum und die 
« Mathematischen und Philosophischen Erquickstunden ». Mit. 
sur Gesch. d. Med., t. 14, p. 165-168, 1915. (sts 

From G. Pu. Harsporrrern. Delitiae mathematicae et physicae der 
mathem. u. philos. Erquickstunden zweyter Teil, Nurnberg 1651. a sequel 
to ScuwenTerR’s book of 1636. G. 


Hathaway, Arthur S. The discovery of the calculus. Science, t. 50, 
p. 41-43; t. 51, p. 166-167. New York, 1919-1920. 1813 


To show Letsniz’s bad faith in his controversy with Nswron. G.5S. 


Horwitz, H. Th. Eine Datierung des Veranzio. Geschichtsbl. f. Technik, 
t. 3, p. 81-82, 1916. 1818 
What is the date of the Machinae Novae of Faustus Verantivus 
(1551-1617) published in Venice : is it ca. 1595, 1617, 1620? G, 8. 


Jourdain, Philip E. B. The Principles of Mechanics with Newton from 
1679 to 1687. The Monist, vol. 24, p. 515-564. Chicago, 1914. uw 
See Isis, II, 209. This second part of the author’s investigations begins 
with the important correspondence between Hooxe and N. which turned 
N. thoughts again to the subject of gravitation. Itis pointed out that the 
application of the —— discovered by N. in 1679 to the actual universe 
was only possible with accuracy when N. determined (1685) the attraction of 
a sphere on an external particle. N. investigations in 1684 and 1685 are then 
dealt with, and the first drafts of the Principia in the Cambridge University 
Library have been subjected to a careful examination. An extract from an 
early manuscript of N. in the same library is then given, on account of the 
clear expression in it of the conception of mass as quantity of matter, and 
some passages from the Principia, and from N. published correspondence 
with Corgs on the occasion of the preparation of the second edition of the 
Principia, showing the instinctive origin of the Third Law of Motion. 
Finally, RosenBereer’s (1895) conclusion that N. considered mass to be 
proportional to the number of the homogeneous particles of matter is 
discussed and, in essentials, accepted. J. 


Jourdain, Ph. E. B. Joun Napier and the tercentenary of the invention 
of logarithms. Open Court, vol. 28, p. 513-520 (with portrait), 1914. 


The first publication of logarithms by N. (1550-1617) was in 1614, and an 
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account of the work that was done in the same direction by Nicotas Cuv- 
quet and Josst Bure is given. Much of the information is obtained from 
G. A. Gisson, « N. and the Invention of Logarithms », Proc. Roy. Soc. of 
Glasgow, 1914, p. 3-24, and J. W. L. Giaisner, « N » , Encyc. Brit., iltmedi- 
tion, 1911, XIX, . 171-175. N. devised many means for shortening cal- 
culations, of whi  logar ithms are by far the most ingenious and valuable. 
The work of Henry ane ( 1556-1630) is also shortly referred to. J. 


Jourdain, Ph. E. B. The logical work of Leiniz. The Monist,.vol. 26, 
p. 504-523. Chicago, 1916. 1818 


This account of L,’s logical work is, in great part, based on L. Covrurat’s 
Logique de L. of 1901, but on some important points Coururat’s account 
is supplemented. This is so in the account (§ i of the early appearance 
of L.’s doctrine that the principle of identity was a very fundamental place 
in logic; in the sections (§§ IV, V) on the influence which guided L. to a 
study of mathematics and on his mathematical work down to about the end 
of 1676; in the account (§ X) of the « principle of continuity » and its later 
developments; and in numerous footnotes throughout the paper. 


Kistner, Adolf. Zur Benutzung der Pendels als Pulsmesser am Anf. 
des 17. Jahrh. Mit. sur Gesch. d. Med., t. 14, p. 240-242, 1915. 


1818 
Discussion of Haruss.er’s papers publ. ibidem, K. shows that Scuwen- 

TER’s sphygmaticum was a poor reinvention of an instrument (puls:logium) 

described by Sanrorio in his Commentary on Avicenna 1626. Santorio 


devised 3 different models of pulsometer. G, S. 
Klinckowstroem, Carl von. Ein Petroleumleitung von 1665. Geschichts- 
bl. f. Technik, t. 3, p. 11-12, 1 Abb., 1916. tas 


In Aru. Krrcner, Mundus Subterraneus, vol. 2, p. 73-74, 1665. G.S. 


Klinckowstroem, Carl von. Ein bisher verschollene Luftpumpe OTTo 
von Guerickes. 4 Abb. Geschichtsbl. f. Technik, t. 3, p. 196-200, 
1916. 


Leibniz, Gottfried Wilhem. New Essays concerning Human Under- 
standing. Together with an Appendix consisting of some of his 
shorter pieces. Translated from the original Latin, French and 
German, with notes by ALFRED Gipgon LANGLEY. Second edition. 
xx + 862 p., portrait of Lempniz. Chicago and London, The a 
Court Publishing Company, 1916. 


This is an unaltered reprint of the first edition, which was published 
in 1896 (New York and London), and consists of a translation of the entire 
fifth volume of Geruarpt’s Philosophischen Schriften von Leibniz, and an 
appendix of short pieces bearing on the subjects discussed in the body of the 
work. There were and are very many mistranslations, some of which were 
pointed out in Mind, XXIII, p. 420, 1897. J. 


Loria, Gino. Evanceista Torrice.ii nella storia della geometria. 
Rendiconti delle sedute d. R. Accad. d. Lincei, sci. fis., vol. 28, 
p. 409-415. Roma, 1919. ist0 


Mieli, Aldo. La teoria chimica generale da Jean Rey ad 
LavRENT Lavoisier. Riv. stor. crit. Sci., t. 7, p. 110-117; 1916. 


1818 
Paris, 
1916. G. S. 
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Power, Sir D’Arcy. The Oxford Pes garden. Annals of medica 
history, t. 2, p. 109-125, 7 ill. New York, 1919. 1818 

Notes derived from the commonplace books of the Rev. Joan Warp 

Mss. of the Medical Library, London) on himse!f, Ricnarp Lowgr, Jacor 

part, gardner of the Oxford physic garden opened in 1621, Rosrrt 

Morison Fpwarp Morean, Rosert Dare, Caristoruer 
Merritt (1614-1695). G. S. 


*, Charles. Notes on the early history of microscopy. Section of 
the hist. of med , Proceedings R. 8S of Med., VII, p. 247; 1914. 
isis 
Traces the invention of the instrument and the earliest discoveries made 
with its aid. Numerous figures. Cc. S. 


Torricelli, Evangelista [1608-1647]. Opere edite in occasione del 
III centenario della nascita col concorso del Comune di Faenza, 
da Gino Loria e Guiseppe Vassura. Faenza, G. Montanari, 1919. 

Isis 
Vol. I. Geometria. (Loria) xxcm 407 482 p.; vol. II, Lezioni 
accademiche. Meccanica. Scritti vari (Vassura), 320 p.; vol. II], Racconto 
dalcuni problemi. Carteggio scientifico (Vassuna). I have seen only the 
introduction by Loria, divided as follows : (1) Ad uno svolto della storia; 
(2) Alunnato e noviziato di T.; (3) Il periodo fiorentino (with a very 
teresting list of the scientific books in T.’s library); (4) I.a morte; (5) Le 
disposizioni testamentarie; (6) Alla ricerca d’un editore; (7) Vicissitudini 
subite dai mss. tor.; (8) Public. parziali; (9) Risorge il progetto d’un’ ed. 

completa; (9-12) La presenta ed. G. S. 


Vram, Ugo G. Sull’ [Padova 1654] di Giovanni 
mondo Exsnowz [1623-1688]. Riv. stor. crit. Sci., t. 6, p. 356-369; 
isis 


-- 


’ Lehrsatzes. Mit. sur Gesch. d. Med., t. 14, p. 157-162; 1915. 
1818 


1915. 
| Wieleitner, Heinrich Ueber die urspriingliche Form des Pascatschen 


Wormser. Ueber den Liiufer an Rechenschiebern. Mit. sur Gesch. d. 
Bh Med., t. 18, p. 6-9; 1919. 1818 
4 The runner of a slide ruler was not introduced by Newron 1675 (as 
15° Casori would have it) nor by Stong 1734, but by one Jon. Matuagus BILER 

} 1696 whose device is described in Leupotp, Theatrum arithmetico-geome- 
tricum, 1727, p. 77, pl. XIII. G. S. 
iy | Zaunick, Rudolf. Eine handschrifliche Mitteilung von G. E. Rumpu 
aa die Korallenbauten. Mit. sur Gesch. d. Med., t. 14, p. 330-332; 

isis 

Ms. in the Royal Public Library, Dresden (B 110) of G. E. Rumpx (1627- 

1702). It is a catalogue of natural curiosities sent in 1682 to Cosimo III ’ 

pe’ Mepici. The part of it dealing with corals is here reproduced. : 
G. S. 


| 
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| Bilancioni, Guglielmo. La morte e la successione del Morcacnt agli i 
ochi di un anatomico contemporaneo. Riv. stor. crit. Sci., t. 6, 
p. 487-509; 1915. 1818 


Reminiscences about MorGaGni extracted from the unpublished corres- 


Si 
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pondance (with Giov. Brancui) of a younger colleague of his at the Univ. 
of Padova, Leop. Marc Antonio Cacpani (Bologna 1725-1813) with biogr. 
and bibliogr. notes concerning the latter. G. S. 


Chalmers, A. J and Archibald R. G. Two early xvii century 
treatises on tropical medicine. Section of the hist. of med., Proc. 

R. S. Med., t. 7, p. 98. London, 1914. isis 
The books dealt with are interesting because they enable us to identify 
the following diseases in the early xvi. In South America : Dracontiasis, 
Dermatophiliasis, Epidemic gangrenous rectitis. In India: Simple con- 
tinued fever, Malarial fevers, Cholera, Dysenteries, Climatic bubo. In 
West Africa: Malarias, Endemic yellow fever, Dengue, Se 


Cushny, A. R. Wituiam Wituerine [1741-1799]. Proc. R S. Med , hist. 


section, t. 8, p. 85-94. London, 1915. Ist8 
Tells of the discovery of digitalis as a therapeutic agent and how folk 
medicine first drew Wiraerine’s attention to it. Cc. S. 


Fehiering, Hans, Swepensorés Studie iiber das Fallen und Steigen des 
Wenersees. Mit. sur Gesch. d. Med., t 18, p. 1017; 1919. isis 
German transl. with commentary of a paper written by Swepevsone in 
1719-1720. Swepensore was then the first to express the view that the 
amount of water decreases in the N. part of Europe; cfr. AnpRras Ceisius 
1743, also Surss, Antlitz, II, p. 9 sq. G. S. 


Feldhaus, F. M. Der ilteste Militirballon. Geschichtsbl. f. Technik, 
t. 4, p. 76-79, 2 Abb.; 1917. 1818 

Balloon abandoned by the French after the batile of Wirzburg 1796, 

Sept. 3, now in the military museum of Vienna; most likeky one of 4 oldest 

military balloons. Such were used first by the Austrians in 1793, next by 

the French in 179} (Maubeuge, Fleurus). The balloon now kept in Vienna 


is supposed to be the « Entreprenant » first used at Fleurus 1794. 
G. 


Good, Harry G. Benjamin Rusu and his services to American educa- 
tion, x +283 p. Berne, Indiana, Witness Press, 1918. 


Guenther, Siegmund. Wann entstand die erste wissenschaftliche 
Theorie des Polarlichtes. Mit. sur Gesch. d. Med., t. 14, p. 231- 
240; 1915. Isis 

The first to offer a scientific therry of the aurora borealis was the Nor- 
vegian Jens Kristian Sprpperc (1684-1762). Of course this was a purely 
optical theory. G. 8. 

Johnston, G. A. The influence of mathematical conceptions on Brerke- 

LEY's philosophy. Mind, vol. 25, p. 177-192. Aberdeen, 1916. 

isis 

In this paper B.’s contributions to mathematics are not dealt with, but 
two respects are indicated in which his philosophy was affected by attempts 
to « apply » mathematical conceptions. By making use of recently discovered 
methods of calculation by symbols, which had a great influence on the 
thought of his day, B. sought to give an explanation of Nature and its laws 
by means of the relation of sign and thing signified, and thus to establish 
an Algebra of Nature; and he endeavoured to develop an Algebra of Ethics 

by applying algebraic methods to the problems of morality. J. 
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Klinckowstroem, Carl von. EMANUEL. SWEDENBORG und das Flug- 
problem. Geschichtsbl. f. Technik, t 3, p. 207-217, 303-312, 4 Abb.; 
1916. 1818 


Lippmann, Edm. O. von. Franz Kart. Acuarp [1753 1821], der 
Begriinder der Riibenzucker-Industrie. Geschichtsbl. f. ve 
t. 3, p. 2-8; 1916. 


Same author has also published extracts from AcHaRD’s creed 
in Die Deutsche Zuckerindustrie, Berlin, 1915, 1920. 


Merbach, Paul Alfred. Allerlei Technisches im Briefwechsel [1775- 
1828] des Herzogs-Grossherzoges Cart AvuGust mit GorTHE. 
Geschichtsbl. f. Technik, t. V, p. 129-137; 1918. isis 


Niemann, W. [Aimf] ArGanp [1750-1803] und die Erfindung der Lampe 
mit doppeltem Luftzug. Geschichtsbl. f. Technik, t. 4, p. 7-24; 


1917. 1818 
Oster, William. Currie’s Journal. Annals of medical history, t. 2, 
p. 81. New York, 1919. 1818 


About the Ms. Journal of the Scotch physician James Currig (1756-1805), 
editor of Burns and author of an excellent work in 2 vol. « Medical reports 
on the effects of water », 1797. This Ms. was bought at Sornxsy’s in 1918 
by the Liverpool Public Library. G. S. 


(Priestley, Joseph]. The House of Josepu Priestiey [1733- 
Science, vol. 50, p. 495. New York, 1919.' 
PrixstLey came to America in 1794. His house and eta 
Northumberland, Pa. was purchased recently by graduate students o the 
Pa. State ae who plan to move it to the campus and make —* 
lasting memorial G. 


Riviére, Madame Mg. J. James Wart. Son role dans le développement 
de la machine 4 vapeur. Reoue générale des Sciences, t. 30, p. 644- 


648. Paris, 1919. Isis 
Simpson, Sir Alexander. Jean Astruc [1684-1766]. Proc R. S. of Med., 
hist. section, t. 8, p. 59; 1915. 1818 


Jean Astruc, the father of textual biblical criticism, was also one of the 
best xvm‘ cent. writers on venereal disease. His bibliography of that 
subject is still of value. Cc. S. 


Speyerer, Kurt. Goerues physikalische Sammlungen im Neubau des 
Weimarer Goewnesuauses. Geschichisbl. f. Technik, t. 1, p. 134-142; 
1914. 1818 


Stein, Robert. Ein Keim des natiirlichen Systems der chemischen 
Elemente in einer Bemerkung von Gérres um 1800, Mit sur 


Gesch. d. Med., t. 15, p. 5-9; 1916. Ist8 
J. Gorres in his preface to the German transl. of Fourcroy, Tableaux 
synoptiques de Chimie, Koblenz, Jahr IX (i. e. 1800-1801). G. 8. 


Stein, Robert. Ein enartiger Leitfaden der Chemie v. J. 1800 
(Fourcroy'’s synoptische Tabellen). Mit. sur Gesch. d. Med., t. 14, 
p. 297-314; 1915 sis 
A study of the works of Antoine Frangois Fourcroy (Paris, 1755-1809) 
and especially of his « Tableaux synoptiques de Chimie, Paris, an VIII ». 
Fourcroy was to Lavoisier what Curistian Wo was to Leianiz. G.S. 


H 

| 

| 


S. XIX 343 


Stein, Robert. Naturgeschichts-Unterricht im 18. Jahrh. und Gorrues 
botanisches Studium. Mit. sur Gesch. d. Med., t. 16, p. 135-142; 
1917. 1318 


Stein, Robert. Uebersichtstafeln fiir Natur- und Heilkunde (1735-1835). 
Mit. zur Gesch. d. Med., t. 15, p. 89-101; 1916. 1818 


List of works offering synthetic surveys of various branches of science in 
tabular form. G. S. 


Van Leersum, E.C Two of Borernaave’s lecture lists. Proc. R. S of 
Med., hist. section, X1, p. 11; 1918. 1818 


Illustrates the cosmopolitan character of B.’s audiences. Cc. S. 


Warren, J. Collins. The « Pulmotor » of the xvi century. Annals 
of medical history, t. 2, p. 14-20, 210, 4 ill. New York, 1919. 


Rectal insufflation of tobacco to revive drowned people. GS. 


S. XIx 
A. — Mathematics 


Birkhoff, George D. Recent advances in Dynamics. Science, t. 51, 
p- 51-55, New York. 1920. 1818 


Progress of celestial mechanics with special reference to Jacost, G. a 
Hit, Burns, Poincark, Levi-Crvita and SunpMAN. G. 


Bolyai, John [1802-1860]. The Science Absolute of Space, Independent 
of the Truth or Falsity of Evctip’s Axiom XI (which can never 
be decided a priori). Translated from the Latin by 
Harstep. New Edition, xxx+7! p. Chicago and London, The 
Open Court Publishing Co., 1914. 


This translation, originally published as the third volume of the 
« Neomonic Series », attained its fourth edition in 1896 (Austin, Texas, 
U.S. A.). The present reissue is unaltered. J. 


Cantor, Georg. Contributions to the Founding of the Theory of 
Transfinite Numbers. Translated, and provided with an Intro- 
duction and notes, by Pniuip E. B. Jourvain. N° 1. of « The 

n Court Classics of Science and Philosophy » x+2l1l p. 
Chicago and London, The Open Court Publishing Company. "8 


A translation of Grore Cantor's two important « Beitiige zur Begrin- 
dung der transfiniten Mengenlehre » (Math. Ann., t. 46, p. 481-512, 
1895 ; t. 49, p. 207-246, 1897) is here given (p. 85-201), and prefaced by 
a very full historical introduction (p. 1-82) on the previous work of C. and of 
his predecessors. Parts of the introduction have — in JoURDAIN's 
articles in ue Archiv der Math. und Phys. (3) (t. . 254-281, 
1906 ; t. 14, p. 289-311, 1909: t. 16, p. 21-43, 19i0' % . p- 1-21, 
1913) and Isis, a 1, p. 661-703, 1914). Some notes (p. 202-208) contain 
indications of the progress made in the theory of transfinite numbers since 
1897. An index completes the volume. J, 
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Goldenring, Robert. Die elementargeometrischen Konstruktionen 
des regelmiissigen Siebzehnecks. Eine historisch-kritische Dars- 
tellung, 69 p., 51 fig. Leipzig, Teusyer, 1915. 

See a very detailed and learned review, in which several additions are 
suggested, by R. C. Arcutpatp, Bull. Amer. Math. Soc., vol. 22, p. -? 
246 ; 1916. 


Jourdain, Philip E. B. Ricuarp Depekinp (1833-1916). Monist., XX VI, 
p! 415-427. July, 1916. Isis 

Full account of Depsainn’s « Stetigkeit und irrationale Zahlen » of 1872 

and « Was sind und was sollen die Zahlen? » of 1888 (especially the 

former) and sketch of the relations of D.’s work to other modern funda- 
mental work in mathematics and logic. J. 


Lobachevski, Nicholas. Geometrical Researches on the Theory of 
Parallels. Translated from the Original by G. B. Hatsrep. New 
Edition, 50 p. Chicago and London, The Open Court Publishing Co., 
1914. isis 

This translation of Lopacuevski’s « Geometrische Untersuchungen zur 
Theorie der Parallellinien » (Berlin, 1840) was first published in 1891 
(Austin, Texas, U. S. A.), and this edition has a portrait of L., and a 
supplementary bibliographical note on some recent publications. In the 
latter it is pointed out that the formulae of the theory of =, are 
capable of a very simple interpretation in a L. space. 


B. — Physical sciences and technology 
Feldhaus, F M. Die erste Lokomotive Deutschlands [1816] Ge- 
schichtsbl. f. Technik, t. 3, p. 204-207 ; 1916. vers 


Harrow, Wituiam Henry Perkin [1838- ]. Scientific 
Monthly, t. 9, p. 234-245, New York, 1919. ists 


Kingsbury, John £. The Telephone and Telephone Mashanges. Their 
invention and development, x+588 p. ill. London, Lonemans 


Green and 1915. 1818 
Niemann, W. Die Lampe im 19. Jahrhundert. Geschichtsblatier f. 
Technik, t. 3, p. 281-303, 23 Fig. 1916. ists 


Parsons, Charles A. Enginee aye bee before, during and after 
the war. Science, vol. 50, p -338, 355-362, 383-386. New York, 


1920. 18is 
Address of the President of B. A. A. S., meeting of Bournemouth 1919. 


Stein, Robert. Zeitgenéssische Kritik tber Foureroys chemische 
Uebersichtstafeln und deren deutschen Uebersetzungen. Mit. zur 
Gesch. d. Med., t. 17, p. 85 93, 1918. 1818 


Turriére, Emile. Le probléme des objectifs de longues-vues dans 
la dioptrique contemporaine. Exposition des recherches de 
M. H. Harrine, 1v + 150 p-, 2 pl. Travaux du Bureau d'études 
d optique du service géographique de l’Armée, Paris, 1918. = «88 
P. 142-149. Pour contribuer 4 ]’histoire du verre d’optique par M. M. von 


Roar (traduit du Z, f. Instrumentenkunde, t. 29, p. 50-57, ea 
8. 
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United States Coast and Geodetic Survey. Centennial celebration, 
April 5 and 6, 1916, 196 p. ill., portraits, charts. Washington ' 
Government Printing Office, 1916. ! 


[Van 't Hoff, Jacobus Henricus) Inaugurazione di un monumento a 
J. H. van ‘t Horr. Riv. stor. crit. sci, t. 6, p. 518-519, 1915. ms 


Short note announcing the dedication of a statue of heroic size in 
Rotterdam, April 17, 1915. It bears the eloquent inscription : 
« Van ’t Hoff, 1852-1911. Physicam chemiae adiunxit. » G. S. 


C. — Natural sciences 


Hertwig, Oscar [1849- ]. Dokumente zur Geschichte der Zeugungs- 
lehre. Eine historische Studie. 168 S., 25 Abb. Bonn., ae, 
1918. 
Johnsson, J. W. S. Apotpn Hannover [1814-(?)]} Mit sur Gesch. d. 
Med., t. 14, p. 109-111; 1915. 1813 


A pupil of Jou. Mier; the first Danish microscopist ; ees the 
use of chromic acid for hardening. Bibliography. ; 


Neuburger, Max. Ga.ts Verhiltnis Mesmerismus. Mit zur Gesch. 

d. Med., t. 15, p. 475-476 ; 1916. ists 
Other notes on Gall’s biography by same author, ibidem, t. 16, 
435-436, 1917; t. 18, p. 258-259, 1919. See also anonymous note, 

Toidem, t. 18, p. 159, 1919. G. 


Roberts, Herbert F. The founders of the art of breeding. III. Pre- 


Mendelian breeders of the nineteenth century. The Journal of +4 

Heredity, t. 10, 229-239, 257-270. Washington, 1919. 1818 
Deals with the investigations of A. F. Wiremann, Cart FRIEDRICH, | 

von GARTNER, Tuomas AnpREw Knigut, Witt. Ave@ustin 


SaGeret, Darwin, Cuartes Navupin, D. A. Gopron, B. Vertot, Max 
Wicuvura. — Bibliographical notes. Portrait of Knicut (1758-1838). 
G. 8. 


Stevens, Neil E. Two Southern botanists and the Civil War. Scientific 
Monthly, t. 9, p. 157-166 New York, 1919. ists 


They are the Rev. M. A. Curtis and H. W. Ravenet both distinguished ) | 


mycologists. Information derived from the unpublished correspondence of 
Prof. Epw. Tuckermann of Amherst, Mass., now the property of his ' 
nephew Judge E. T. Esty of Worcester, Mass. (about 800 letters, 1838- ; 
1873, from a great number of botanists). G. 8. 


Vivaldi, Michelangelo. Vincenzo Serre, un precursore della batterio- 
logia. Rio. stor. crit. sci., t. 8, p. 207-212, 1917. 1818 


Apropos of V. Serre. Sull’ arrossamento di alcune sostanze alimento:e 


osservato nella provincia di Padova l’anno 1819. Venezia 1824. . 
G. S. 


D. — Medical Sciences 


Bright, Richard (Bristol, 1789-1858). Die Erkrankungen der Nieren 
(1827-1836). In deutscher Uebersetzung neu hrg. u. eingeleitet von 
Ericu Esstein. 119 5 T. Leipzig, Bartu, 1916. ists 
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Chaplin, Arnold. Rate of mortality in the British Army 100 years 
ago. Proceedings R. S. of Med., hist. section, t. 9, p. 89; wees. 


Illustrates the enormous advance made in military hygiene. Thee “< 
= mortality in West Africa has fallen in 100 years from 362 to 
2 per 1,000 and in Jamaica form 185 to 10 per 1,000. Cc. S. 


Clemen, Otto. Zur Geschichte des Mesmerismus. Mit. sur Gesch. d 
Med , t. 15, p. 382-384, 1916 ; t. 17, p. 169-171, 1918. 1818 


Cums‘on, C.G. L’histoire de la physiologie pathologique des ictéres. 
Arch. f. Gesch. d. Med., t. 8, p. 226; 1915. Isis 


Dorveaux Paul. Biographie du D' Lucien Lecierc (1816-1893). Bull. 
Soc. frang. hist. méd_, t. 13, p. 207 ; 1914. 1818 


Account of the distinguished historian of Arabian science with biblio- 
graphy of his writings. C.S. 


Neuburger, Max. Zur Geschichte der Auskultation. Mit. zur Gesch. 
d. Med., t. 18, p. 159-161 ; 1919. 

The first to introduce the use of the stethoscope in Vienna was 

Frigprich a disciple of Laznnec, in 1832. This does not 

anything from Sxopa’s fame, for Skopa from 1836 on did more 

than anybody else to develop the auscultation method and in 1846, the 

Viennese clinic became under his leadership the true home of we 
diagnosis. G. 


Oster, Sir William. The first printed documents relating to modern 
surgical anaesthesia. Proc. R. S. of Med., histor. sect. t. X1, p B: 
1918. 

Attempts to do justice to the memory of W. T. G. Morton who oe 
convinced the world of the value of surgical anaesthesia. Suggests the 
formation of a library on anaesthesia. See Isis, III, p. 119. c. 8. 


Siedler, Pauli. Die chemischen Arzneimittel der letzten 113 Jahre, 
mit Riickblicken auf die Entwicklung der wissenschaftlichen 
Chemie und Pharmazie fiir Apotheker, Aerzte und Chemiker, 
vui+179 p. Berlin, Bornrrarcer, 1914. Isis 


E. — Alia 


Dannemann, Friedrich. — Aus Emu pu Bots-Reymonps Briefwechsel 
iiber die Geschichte der Naturwissenschaften. Mit. sur Gesch. d. 
Med. t. 18, p. 267-274 ; 1919. 1818 

Letters to the late Dr G. of Renner? or. Dasseldorf. 
G. S. 

Elliot, Hugh. Hersert Spencer kers of the nineteenth century), 
x + 330 p., 1 portr. London, ConstaBe, 1917. Isis 


Excellent biography containing much constructive criticism. G. 8. 


Neuwirth, Joseph. Die K. K. Technische Hochschule in Wien 1815-1915 
Gedenkschrift herausg. vom Professorenkollegium, x1 + 700 p. 
Wien, Gerop, 1915. 

6. 8. 
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North,S N. D. (editor). A manual of the public benefactions of ANpRew 
CARNEGIE [ -1919]. Compiled and published by the Carnegie 
Endowment for International Peace, vin + 322 p., portr. and illustr. 
Washington, 1919. Isis 


Contains brief histories of the various institutions founded by Carnegaix. 
The aggregate of his benefactions amounts to about 289 million dollars, 
but they were all of such constructive nature, that their real value is 
incomparably greater. G. S. 


Paton, Lucy Allen. Exizapetn Cary Agassiz, viii+423 p. Boston, 
HovexrTon iin, 1919. 1818 


Mrs, Exiz. Canot Cary Agassiz was the noble wife of Louis Acassiz 
(1807-1873) and the first president of Radcliffe College, the Women's 
college connected with Harvard. G. 8. 


Schiff, Julius. Der Naturphilosoph 
[1780-1860]. Mit. sur Gesch. d. Med., t. 18, p. 17-23, 1919. 
$. XX 


Shackleton, Sir Ernest [1874- ]. South. The Story of SxackieTon’s 
Last Expedition. 1914-1917, xx1+380 p., 88 ill. and diagrams. 
London, New York, 1919. 


PART Il 


Historical Classification 


The materials which could nox be included in the Centurial Classification are 
classified, if possible, under one of the following headings : 
1. Antiquity. 6. Byzantium. 
2 Antiquity, classical. 7. China. 
3. Asia (Central, Eas- 8. Egypt. 
tern, Western). 9. Greece. . Middle Ages. 
4. Babylonia a. Assyria. 10. India. Rome. 
5. Bible (Old Test). 11. Iran. 


Items which pertain at the same time to more than one of these headings are 
preferably put in the Systematic Classification (Part m1). 


— ANTIQUITY 


Clay, Albert T. [1866- ]. The Empire of the Amorites, 192 p. New 
Haven, Yale University Press, 1919. iste 


2. — ANTIQUITY, CLASSICAL 


Braams, W. Zur Geschichte des Ammenwesensim klassischen Altertum. 
Jenaer med.-histor. Beitr., Heft 5, 31 p. Jena, 1913. 
A collection of references to the practics of wet-nursing drawn from classical 
writers, both medical and non medical. c. §. 
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British Museum. A guide to the select Greck and Latin inscriptions 
exhibited in the Department of Greek and Roman antiquities, 
44 p. London, 1917 1818 
101 select inscriptions are quoted, sometimes with facsimile repro- 
duciions and with all necessary explanations briefly given. The introduction 
contains a bibliography and a short account of the development of 
the Greek alphabet. Excellent introduction to epigraphical studies. 
Price : six pence ! G. S. 


Buchheim, E Die geburtshilflichen Operationen und zugehérigen 
Instrumente des klassischen Altertums. Jenaer mediz.-histor. 
Beitr., Heft 9. 46 p., 1 pl. Jena, 1916. Isis 

An examination of the obstetric teaching of Hippocrates, Ca.sus, AETIUS, 
Pautus Ageineta and Soranos. Contains the best account that has thus 
far appeared of ancient obstetric instruments and an excellent — 
plate. 


Diels, Hermann. [1843- |. Antike Technik. Sechs Vortriige, a! + 
140 S., 9 Taf. Leipzig, Teusner, 1914. 


Kroll, Josef. Die Lehren des Hermes Trismecistos. Beitr. zur Gesch. 
d. Phil. des Mittelalters, Bd. 12, xn +441 p. Minster i. W., 


ASCHENDORF?F, 1914 1818 
Lattes, Elia. Per la soluzione dell’ enimma etrusco. Scientia, t. 26, 
p. 392-405; 1919. 1818 


In defense of the « Italian » thesis, that is, that the Latin and Etruscan 
were sister races, and their languages of the same kind, with a brief 
historical sketch at the end. G.$ 


Meyer-Steineg, T. Das medizinische System der Methodiker. Eine 
Vorstudie zu Cartius AvurELIANUs, de morbis acutis et chronicis. 
Jenaer med. hist. Beitr., Heft 7-8, 131 p. Jena, 1916. 1818 

A very thorough investigation of the remains of the methodic School. 
Chapters are devoted to Asciepiapes of Prusa, Taemison of Laodikeia, 
Tuessat.os of Tralles and Soranos of Ephesos, but more than one half of 
the work is occupied with Cagtius AURELIANUS whose treatise is the best 
example now extant of this school. The neglect of Car.ivs’ work on 
the difficulty of his language make this a welcome addition to the wx | of 
ancient medicine. c. S. 


Stephanides, Michael C. Eine Skizze aus der analytischen Theme 6 der 
Alten. Mit. sur Gesch. d. Med., t. 15, p 85-89, 1916. 


Summary of a chapter of his work on the History of physical sciences, 
and especially of chemistry. Athens, 1914 (in Greek). G. S. 


3. — ASIA, CENTRAL 


Czaplicka, Mary Antoinette. The Turks of Central Asia in history and 
at the present day. An ethnological inquiry into the Pan-Turanian 
problem and bibliographical material relating to the early Turks 
and the present Turks of Central Asia, 242 p. Oxford, Clarendon 
Press, 1918. ists 


Sudhoff, Karl. Die anatomischen Ganzfiguren in tibetanischen Waber- 
lieferung. Archiv f. Gesch. d. Med., t. 8, p. 143, 1914. 
Describes two anatomical figures of modern Tibetan origin which presen 
certain affinities to the mediaeval five figure series. 
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4. — BABYLONIA AND ASSYRIA 


Dennefeld, Ludwig [1883- ]. Babylonisch-assyrische Geburtsomina, 
zugleich ein Beitrag zur Geschichte der Medizin, vi-+ 232 p. (Assy- 
riologische Bibliothek, Bd. 22). Leipzig, Hinricus, 1914. 1818 


Hrozny, Friedrich. Das Getreide im alten Babylonien. Ein Beitrag 
zur Kultur- und Wirtschaftsgeschichte des alten Orients, 1. Teil. 
Mit einem botanischen Beitrag von Franz v. Frimme.: Ueber 
einige antike Samen aus dem Orient. Sitsungsber. d. K. Ak. d. 


Wiss., Phil. hist. Kl., Bd. 173, 216 S., 2 T. Wien, 1914. 188 
Jastrow, Morris. The medicine of the Babylonians and Assyrians. 
Proc. R. S. of Med., hist. sec., t. 7, p. 109-176, 1914. 1818 


Valuable summary of our knowledge of the subject with the translation 
of several texts. A full explanation (with fig.) is given of the process of 
hepatoscopy and an attempt is made to bring the form of the roy model of 

in 


the sheeps liver used for divination in line with the anatomical findings. 
Cc. S. 
Keiser, Clarence Elwood. Patesis of the Ur dynasty. 34 P- (Yale 
Oriental series, researches, vol. 4, 2.) New Haven. Yale Univ, 
Press, 1919. 1818 
Meissner, Bruno. Das Antimongebirge. Orientalische Literaturseitung, 
t. 17, Sp. 52-55, 1914. 1818 
Pancritius, Marie. Babylonische Tierdarstellungen. Orient. Litera- 
turs., t. 17, Sp. 160-163, 1914. 1818 
Weidner, Ernst F. Sumerische Apotropaia. Orient. Literaturz., t. 17, 
Sp. 304-308, 4 Abb., 1914. 1818 
5. — BIBLE 


Kopciowski, A. La lebbra nella Bibbia. Riv. Stor. crit. Se., t. 7, 
p- 137-147, 1916. ists 


6. — BYZANTIUM 


Diehl, Charles. Byzance. Grandeur et Décadence, 343 p. Bibliothéque 
de Philosophie scientifique. Paris, FLAMMARION, 1919. 1818 


7. — CHINA 


Ferguson, John Calvin [1866- ]. Outlines of Chinese art. The Scam. 
mon lectures for 1918, Chicago Art Institute, x1 + 263 p., ill. Chi- 
cago, University Press, 1919. ists 


Giles, Herbert A. An introduction to the history of Chinese pictorial 
art. 2d. ed., revised and enlarged, xu + 219 p., ill. London, Qua- 
ritcu, 1918. 1818 


Giles, Herbert A. Spuren der Luftfahrt im alten China, Ubersetzt und 
mit Erlaut. vers. v. A. Schiick {u. F. M. Feldhaus}. Geschichtsbl. 
f. Technik, t. 4, p. 79-83, 1917. - 


Translated from Adversaria Sinica, Shanghai, 1910. 


Vou. m-2 24 


350 EGYPT 


L. C. L’écriture dans l’ancienne Chine, Scientia, t. 27, 
p. 19-40, 1920. 


Schick, A. Zur Entwicklung der Einteilungen der chinesischen Sehiffs- 
und der « Gaukler »-Bussole. Mit. sur Gesch. d. Med., t. 16, p. 7-10, 


1917. 


Vincent, Eugéne [1843- ]. La médecine en Chine au xx® siécle. La 
vieille médecine des Chinois, les climats de la Chine, l‘hygiéne en 


Chine et l'hygiéne internationale. 316 p. ill. Paris, Sremuem., 1915. 
isis 


Werner, Edward Theod. Chalmers [1864- ]. China of the Chinese, 
xvi + 309 p., 14 pl., 1 map. London, Pitman, 1919. 1818 
W. is the author of the section devoted to China in Spencer's « Descrip- 
tive Sociology » ; he has lived 30 years in China. The plan is sociological, 
chapters being successively devoted to political history, domestic instit u- 
tions, political inst., ecclesiast. inst., sentiments, ideas, languages, — 
of Chinese civil. G.S 


8. — EGYPT 


Lythgoe, Albert M. The Treasure of Lahun. Bull. Metropolitan 
Museum of Art, Dec., Part Il, 28 p., 25ill. New York, 1919. 1518 

Description of the jewelry of the Princess Sat-HaTHorR-1UNuT, in all pro- 

bability the daughter of king Senusert II of the XII‘ dyn., who reigned 


from 1906 to 1887 B. C. meatal ithe at Lahun, she was buried. 
G. 8. 


Netolitzky, F. Trichodesma africanum, die ilteste nachgewiesene 
Heilpflanze Arch. f. Gesch. d. Med., t. X1, p. 256, 1919. 18i8 

N. has examined dessicated Egyptian bodies of the Nagada period (about 

5000 B. C.) and has detected in their intestines remains of Trichoderma 

afric., a plant allied to the Cynoglossum offic. of the modern Western phar- 
macopoeias. This plant, he considers, was taken as a drug. c. 8. 


Regnauit, Félix. Les nains dans l'art égyptien, Bull. Soc. franc. 
méd., t. 13, p. 137, 1914. 
Gives several fig. of dwarfs from the monuments and seeks to show that 
they are the images of myxcedematous subjects. C. S. 


Reinhard, F. Gyniikologie und Geburtshilfe der altigyptischen Papyri. 
Arch. f. Gesch. d. Med., t. 9, p. 315, 1916; t. 10, p. 124, 1917. iss 


Contains extracts referring to midwifery and gynaecology from all the 
Eg. medical papyri. These are (1) Pap. Esers, xvi‘"-xiv'® cent.; (2) the 
greater Berlin pap. (Bruescn) of same period; (3) the lesser Berlin pap. of 
same period; (4) the Hearst pap. which is of a much later date and (5 the 
London pap. of the 18th. or 19th. dyn. (i. e. xm cent.). The material 


consists of an inextricable mixture of magical and rationa! therapy . : 
Cc. S. 


Wreszinski, Walter ]. Atlas zur altigyptischen Kultur- 
geschichte. Lief. 1-5, gr. in-4°. Leipzig, Hivricus, 1914. isis 


There will be 20 fasc. ; in progress. 
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9. — GREECE 


Buckler, W. H. and Caton, Richard. A group of medical and surgical 
instruments found at Colophon. Proc. R. S. of med. hist. section, 
t. 7, p. 235, 1914. 1318 


Description of a new and unusually complete find of bronze ts 


Caton, Richard. Health temples in ancient Greece and the work carried 
on in them. Proc. R. S. of medic. hist. sect., t. 7, p.57, 1913. 130s 


Contains some of the writers own restorations and his personal impres- 
sions of the sites. cC.8 


Pseudo-Galen. In Hirrocratis de septimanis commentarium ab 
Hunaino q. f. arabice versum ex codice monacensi primum edidit 
et germanice vertit GorrHELF BerGsTRAESSER. (Corpus medicorum 
graecorum, X1, 2, 1). Large in-8°. xxiv +- 203 p. Leipzig, Teusner, 
1914. Isis 

Just when the fund of Greek medical mss. seemed almost exhausted, new 
light has been thrown on the Greek originals by the publication of transla- 
tions of Arabic versions of lost texts. In 1906 we had the important text 
of the seven missing anatomical books of GaLen with a transl. by Simon and 
this has now been followed by the work before us. This work represents 
that debased form of Greek science that laid great stress on analogy and 
made it a substitute for experience. Especially it attempts to force the 
description of the phenomena of both lesser and greater as well as outer and 
inner world into its scheme of sevens. c. S. 


Whittaker, Thomas |1856- ]. The Neo Platonists. A study in the 


history of Hellenism. 2" ed., with a supplement on the commen- 
taries of Procius, xvi + 318 p. Cambridge University Press, 1918. 


10. — INDIA 


Kaye, G. R. Ancient Hindu spherical astronomy. Journal and Proc., 
Asiatic Soc. of Bengal, t. 15, p. 153-189, 1919. 1818 
Comparative summary in modern mathematical language of the classical 
Sanscrit astronomical texts, to wit the Aryabhatiya (A. D. 498), the Pajicha- 
siddbantika (ca. A. D. 550), the Brahmasphutasiddhanta (A. D. 628) and 
the later Surya Siddhainta (ca. A. D. 1000), — At the end of the paper, ten 
astron. and math, tables permit of a very quick survey and comparison. 
G. S. 


1]. — IRAN 


Jayne, Walter A. The medical gods of ancient Iran. Annals of medical 
history, II, p. 8-13. New York, 1919. ists 


12. — ISLAM 


Horten, Max [1874- |. Einfiithrung in die héhere Geisteskultur des 
Islam. Gemeinverstindlich dargestellt, xv-+-112 p. Bonn, Conen, 
1914. 
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Islam, Der. Zeitschrift fir Geschichte und Kultur des Islamischen 
Orients. Herausgegeben von C. H. Becker. Strassburg, Karl dy 
TRiBNeER, 

The V th vol., 1914 is analyzed in the 8th. bibliogr. of Isis. One of f the 
features of this excellent periodical is its very elaborate « Kritische 
Bibliogr. », see p. 249-334, 304-423, in all 1205 items. Section tv is 
entitled « Naturwiss., inkl. Mathematik u. Medizin.» It is a pity however 
that the relatively few papers relating to ancient Arabic science are lost 
amidst a heap of papers dealing with modern conditions (for ex. Oriental 
diseases, a ractice of medic.). The other sections are open to the 
same criticism. me chronological sub-classification should be introduced. 

G. 8. 


Lippmann, Edmund O. von. Einige Mitteilungen iiber die mittelalter- 
liche Zuckerindustrie. (Vortrag gehalten am 6. Nov. 1916). Die 
Deutsche Zuckerindustrie. Berlin, 1917. 1813 

Based on extracts from the encyclopaedist Nuwairi ( d. 1332) describing 
the fabrication of sugar ab. 1325 in Egypt and Syria; the agricultural 
writer Inn an Awim (a. second half of xm), describing fabrication of sugar 
in Spain, and Nanarawi (xu'"c,) speaking of sugar falsifications : clari- 
fication of molasses by means of vinegar of lead, and showing how to 
detect this. G, S. 


Meyerhof, Max. Der Bazar der Drogen und Wohlgeriiche in Kairo. 
Arch. f. Wirtschaftsforschung im Orient, p. 1-40, 155-218. Weimar, 
1918. 1818 


Moll, F. Zur Geschichte der Technik in der islamitischen Literatur, 
Geschichtsbl. f. Technik, t. 4, p. 32-34; 1917. 1313 


Showing how the technical development of Mohammedan countries was 
impeded by religious fanaticism. G. S. 


Muir, Sir William. The Caliphate, Its rise, decline and fall. From 
original sources. A new and revised ed. by T. H. Weir, xx +663 p., 
4 maps. Edinburgh, Joun Grant, 1915. ists 

First ed. 1883, 2¢ 1891, 3° 1899. Chiefly based upon the annals of 
act (xui'" c.), which is an epitome and continuation of the work 
of TaBari (d. 923), which itself consist almost wholly from citations from 
older sources, — also on Weit's Geschichte der Chalifen, 1846-1862. Many 
of WeLLHAUSEN’s observations have been incorporated in the present edition, 
which includes also new documents on the conquest of Syria and Egypt. 
The history of science and letters is almost entirely neglected. The first 
ed. was entitled « Annals of the Early Caliphate » and the following abrid- 
ged ed. have kept substantially the same form, the narration proceding 
year by year from 1] to 926 A. H. (632 to 1520 A. D.). The account of 
the first five and of the first hundred years take respectively more than 
100 and 385 pages ! G. S. 


Ruska, Julius. Cassianus Bassus Scuowasticus und die arabischen 
ba der griechischen Landwirtschaft. Jslam, t.5,p. 174-179; 
1914. 


Schoy. C. Ueber einige dem Arabischen entlehnte Benennungen in den 
exakten Wissenschaften. Mit. sur Gesch. d. Med., t. 16, p. 125-130; 
19)7. ists 

Zenit und Azimut; Nadir; Ale idade; Theodolith; Almuqantarat, 
Al-ruchama; Basita; Qibla; Miqjas; Muwaqqit; Mu’addin; Mukhula ; 
Algebra; Ziffer; X. G. 8. 
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Wensinck, A. J. Die Entstehung der muslimischen Reinheitsgesetz 
gebung. Islam, t. 5, p. 62-80. 1914. Isis 
Das muslimische Reinheitsgesetz hiingt mit dem jiidischen zusammen. 
In welchem Grade aber ersteres von letzerem abhangig ist, ist noch nicht 
untersucht worden. Eline derartige Untersuchung ist wichtig weil sie dazu 
beitragt, den jiidischen Einfluss auf das werdende islamische System bis in 
die Details blosszulegen. Im wesentlichen ist das muslimische Reinheits- 
gesetz eine Erleichterung des jiidischen. Nadjis u. Mutanadjdjis. Das 
Waschwasser. Das Bad(Ghusl). Die Waschung(Wudi’). 4G. S. 


Wiedemann, Eilhard. Ueber Erfinder nach arabischen Angaben. Ge- 
schichisdl. f. Technik, t. 3, p. 193 195; 1916. -— 


Wiedemann, Eilhard. Ueber Schiffe deren Bretter nicht zusammen- 
genagelt sind. Geschichtsbl. f. Technik, t. 3, p. 280-281; 1916. isis 
Short notes extracted from at Gin (d. 869), (ca. , the 
so-called lapidary of AristoT_E; TirdsHi and Hariri. G. S$ 


Wiedemann, Eilhard. Zur Kenntnis der Naturwissenschaften in der 
muslimischen Welt. Geschichtbl. /. Technik, t. 5, p. 109-112; 1918. 
1818 
Very brief summary of Moham. achievements in science. G. S. 


Wiedemann, Eilhard. Ueber Schiffsmiihlen in der muslimischen Welt. 
Geschichtsbl. f. Technik, t. 4, p. 25-26; 1917. Isis 
Short notes about shipmills (*Araba) extracted from the Bend Masa 
(ca. 850); av Cawirizmi; at Atir (930); Havgar (ca. 1000); 
Qazwini (1203-1283); (1179-1229); CHariai. G.S. 


Wiedemann, Eilthard und Hauser, Fritz. Ueber die Uhren im Bereich 
der islamischen Kultur. Nova Acta, Abh. d. Kais Leop. Carol. 
Deutchen Akademie der Naturforschern, Bd. C, 272 S. in-4°, 136 
Abb. Halle, 1915. isis 

Warschmidt, J. Die Bestimmung der krummen Standen der Deklina- 
tion und der Gebetszeiten mittels des Astrolabs. Mit. sur Gesch. 
d. Med., t. 18. p. 183-190; 1919. Ists 

Based on a Turkish work of Gart Acumev Mucutar Pascha « Ryaz 
almuchtar », Cairo 1303 A. H. (= 1887 A. D.) which is essentially similar 
to a part of Grecor Reisca’s « Margarita philosophica » (Bale ea 1503), 
Appendix to Book VII, « Tractatus de compositione instrumentorum 
astronomicorum ». G. 8. 


13. — ISRAEL 
(Cfr. also Bible) 


Ratner. Eine Bemerkung zur talmudischen Anatomie. Mit. sur Gesch. 
d. Med., t. 14, p. 292-293; 1915. Iss 
Attempt to explain the statement (Tract. Chulin 45d) that there are three 
pipes (Koneh), to the Heart, the second to the Lungs 
third to the 


15. — MIDDLE AGES 


Enlart, Camille [1862- ], Manuel d’archéologie frangaise depuis les 
temps mérovingiens jusqu’’ la Renaissance. Vol. I. L’achitecture 
religieuse, 1902; Vol. II. L’architecture civile et militaire, 1904; 
Volume III. Le costume, 1916. Paris, AvG. Picarp. 1818 
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Ganzenmiller, Wilhelm. Das Naturgefiihl im Mittelalter. (Beitr. zur 
Kulturgesch. des Mittelalters u. der Renaissance, Bd. 18) 3045 

Leipzig, Teunner, 1914. 


; Y Haberling, W. Die Verwundetenfiirsorge in den Heldenliedern des 
" , Mittelalters. Jenaer med.-histor. Beitr., Heft 10. 51 S., 13 Abb. 
Jena, 1917. 1818 
ze, A useful ~eog at second hand of surgical procedure as recounted in 

heroic mediaeval literature. The textfigures are interesting but the 
vi practice of giving figs. in scientific publications without documenting them 
adequately as to their source, etc. is to be altogether deprecated. C. 8S. 


Koehne, Carl. Zur Art der Verbreitung technischer Fortschritte im 
friiheren Mittelalter. Geschichtsbi. f. Technik, t. 3, p. 275-280; 
1916. 1818 


Mittelalter. Chemiker Zeitung, p. 473. Céthen, 1914. Isis 


hy Various short notes on the uses of petroleum and naphta (military and 
i naval, Grecian fire, protection against pirates at sea, medical, lighting) 
‘i chiefly from Arabic sources. G. 8. 


Lippmann, Edmund O. van. Chemisches und Technologisches aus 
kunstgeschichtlichen Quellenschriften. I. Heraciivs. Chemiker 

Zeitung, p. 3, 26, 48. Céthen; 1916. Reprint, 18 p. ists 
The mediaeval compilation on the colours and arts of the Romans 
attributed to one Heractius (cfr. Ite. Quellenschr. f. Kunstgeschichte, 
' Bd. 4, Wien 1873) in made up of 3 parts. Parts 1 and 2 are written in 
: blank hexameters by a Roman writer, they date of the x" c.; part 3 was 
| written in France in Latin prose in the xn or the beg. of the xm c. 


y L. analyzes the chemical and technological contents of the whole work. 
G. S. 


Mittelalterliche Bibliotekskataloge Deutschlands und der Schweiz, 

hrg. von der Kénig. Bayerischen Akademie der Wissenschaften in 

j Miinchen. I Band. Die Bistiimer Konstanz und Chur v. Paut. 
Leumann. In-f°, xx+600 S., 1 K. Miinchen, 1918. Ista 


af Mittelalterliche Bibliothekskataloge Oesterreichs hrg. von der 
Kaiser]. Akad. der Wissenschaften in Wien. |. Band. Niederéster- 
! 


{ Lippmann, Edmund O. von. Verwendungen des Petroleums im friihen 


= 


reich v. Tueop. Gorrie. In-f°, xvi+616 S., 2 K. Wien, 1915. 
The examination of ancient library catalogues is a comparatively new 
means of investigation which has already thrown much new light on 
mediaeval thought. The survival of Mss is something of an accident, those 
alone being copied and which each age thinks the most valuable 
among the survivors of a previous age. But if we turn to the ancient 
catalogues we are able to form an estimate of the books that were cherished 
at any particular period. — These two portly volumes are an important 
contribution to this new line of research. Of especial interest is the ancient 
library of St. Gall with its series of rx cent. catalogues containing many 
} medical and scientific items. The Austrian volume is unfortunately not 
provided with an index. c. 8. 


| Seligmann, S. Die Siebenschlifer-Amulett. mit einem Beitrage von 
| Ericu Graere. Jslam, t. 5, p. 370-388. Strassburg, 1914. ry 

The legend of the Seven Sleepers of Ephesus — a Syriac legend first 
recorded by Grecory of Tours — was widely spread in the mediaeval 
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world. Many Western texts are here quoted but the essay is chiefly 
devoted to the Mohammedan variants. Arabic amulets referring to this 
superstition are reproduced (two show also magic squares) and their text 
translated. G. S. 


Sudhoff, Karl. Lin neuer Text der « Initia medicinae ». Mit. zur. Gesch. 
d. Med., t. 15, p. 281-287. 1916 188 


Copy of an old text — already known to Isipore of Seville — written 
and annotated by D* Siamunp Gorzkircner of Munich, ab. the middle 
of xv, one of many texts collected by him, now in the Berlin Kgl. Bibliothek 
(Cod. lat. fol. 88) : « incipit liber de invencione artis medicine quomodo 
fuit inventa ars medicine in tempore Noe». S. reproduces this text, also 
some of GotzkiRCHER’s notes and discusses its signification. G. S. 


Sudhoff, Kari. Szenen aus der Sprechstunde und bei K rankenbesuchen 
des Arztes in mittelalterlichen Handschrift. Archivo f. Gesch. d. 
Med., t. 9; 1916. Isis 


16. — ROME 


Barduzzi, D. La responsabilita dei medici nell’antica Roma. Riv. Stor. 
Crit. Sei. t. 8, p. 237-241; 1917. ists 


Barnes, H. On Roman medicine and medical inscriptions found in 
Britain. Proc. R. S. of Med., Hist. Sect., t. 7, p. 71; 1914. Isis 


A collection of data from a widespread and somewhat inaccessible 
literature. Figures. C.S. 


Helmreich, Georg. Zum sogenannten Escunapius. Mit. sur Gesch. d. 
Med. t. 18, p. 24-32, 1919. 1818 


First ed., Strassburg 1533; 2™4, 1544, in Jon. Scorr, Experimentarius 
medicinae, no other. His work is intimately connected with that of Cax.ius 
Avrevianus and is of importance for the study of the Methodic School. 
His language, although it contains many mediaeval elements, is substan- 
tially anterior to the vi" cent. His Mss have not yet been critically studied 
but it is possible to make a first cleaning of the text by reference with 
GarRtopontus who incorporated the whole of Agscutapius in his own 
compilation. The object of H.’s paper is to make this preliminary ~_ 
rison. 


Sudhoff, Karl. Ein Stelzbein aus altklassischer Zeit Italiens. Mit. sur 
Gesch. d. Med., t. 15, p. 76-77, 1916; t. 16, p. 291-293, 1917. — ss 


About a wooden leg with bronze and iron fixtures discovered in a tomb 
near Capua, Campania and dating of ca. 300 B. C. G S. 
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PART III 


Systematic Classification 


\) The materials which could not be included in the two previous classifications 
: — Centurial and Historical — are classified under the following headings. 
; This third classification is exhaustive because, if any’ item could not be placed 
under the 35 first headings, it would be put under the 36" and last one : Alia. 


1. Anatomy. 13. Ethnology. Primitive and Phil. History of 

2. Anthropology. and popular science. Philosophy. 

3. Archaelogy,museums 14. Geography. 25. Physics. 
and collections. 15. Geology, mineralogy, 26. Physiology. 

4. Art. Art and science. palaeontology. Min- 27. Prehistory. 
Iconography. ing. 28. Psychology. 

5. Arts and Crafts. 16. Historyofcivilization. 29. Religion. 

6. Astronomy, geodesy, 17. Language and litera- 30. Science : 
meteorology and ter- ture. A. Bibliography. 
restrial physics. 18. Logic and theory of B. History. 

7. Bibliography and li- knowledge. C. Organization. 
braries. 19. Mathematics. _D. Philosophy. 

8. Biology. 20. Mechanics. 31. Sociology, jurispru- 

9. Botany. 21. Medicine : dence and positive 

10. Chemistry, Physico- A. Hist. and organi- polity. 
chemistry. zation. . Statistics. 

11. Economics (ec. doc- B. Epidemiology. Superstition and Oc- 
trines, commerce, 22. Morals, Moral organ. cultism. 
transportation, com- of Society. - Technology. 
munications). 23. Pharmacy. . Zoology. 

12, Education. 24. Philosophy. Science Alia. 


SRE BS 


1. — ANATOMY (human and comparative) 


Corner, George W. Anatomists in search of the Soul. Annals of moticant 
History, t. 2, p. 1-7. New York; 1919. 
Ebstein, Erich. Zur Ethnologie und Synonymik des Albinos. Mit. a 
Gesch. d. Med., t. 14, p. 284, 295 , 1915. 
3. — ARCHAZOLOGY (museums and collections) 


Feldhaus, Franz M. Schrauben-Verschliisse an Schmuckstiicken des 
Altertums. Geschichtsbl. f. Technik, t. 4,51-58,18 Abb., 1917. 


/ Ward, William Hayes. The seal cylinders of Western Asia. Second 
: edition. Quarto, xx1x +428 p., 1,500 fig. Washington, peg 
Institution, 1919. 


i Photographic reprint of the firsted , 1910. Collection as com lete : as 
: possible, of the cylinders of W. Asia, from Persia to Palestine and Cyprus, 
classified by subjects and secondarily by countries . 8. 
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ASTRONOMY. BIOLOGY. BOTANY 


6. — ASTRONOMY, GRODESY, METEOROLOGY 
AND TERRESTRIAL PHYSICS 


Auric, A. Sur la réforme grégorienne du calendrier. Revue scientifique, 
p- 362-366. Paris, 1919. Isis 


Feldhaus, Franz M. Gliserlose Fernrohre im Mittelalter, Geschichisbl. 
f. Technik, t. 5, p. 86-89, 3 Abb,; 1918. Isis 


8. — BIOLOGY 


Heller, Hans. Bemerkungen zu einer geschichtlichen Entwicklung der 
vor-Darwinischen Biologie. Mit sur Gesch. d. Med., t. 18, p. 161- 
165; 1919. 1818 

A propos of Rapt’s historical introd. to CHun-JOHANNSEN. 
Biologie. Leipzig, Teupner, 1915. 


Schmid, Bastian und Thesing, C. (editors). Biologen-Kalender. 1. Jahr- 
gang. Leipzig, TeuBNer, 1914. Isis 


Morgan, Thomas Hunt. The physical basis of Heredity. 300 p., 109 ill. 
on experim. biology). Philadelphia, Lippinc 


Popenoe, Paul and Johnson, Roswell Hill. Applied Eugenics, xi 
-+ 459 p. New York, Macmitian, 1918. Isis 


Richet, Charles. La sélection humaine. (Biblioth. scientif. internatio- 


nale) 262 p. Paris, ALcan, 1919. Ists 


9. — BOTANY 
(Agronomy, Phytopathology, Palaeobotany) 


Brooks, Eugene Clyde [1871- }. The story of corn and the west- 
ward migration, 1x+308 p. Chicago, Ranp Mc Natiy & Co., 1916. 


Green, Joseph Reynolds [1848-1914]. A history of botany in the 
United Kingdom from the earliest times to the end of the x1x"" cen- 
tury, xm +648 p. London, Dent, 1914. 1818 


Science is and must be essentially international. It is thus not easy to 
confine its history within territorial, national or linguistic limits and such 
attempts usually end in mere antiquarianism. _1n the particular case before 
us however, England has played so important a part in the early history of 
botany that the story can be made a logical and fairly consecutive one. For 
the later period the method breaks down and the book is not a history but a 
mere record of events. The story is well and pleasantly told and ss 
first part of it is considerable value. c.s 


Laufer, Berthold. Malabathron, 49 p., 12fig. Extrait du Journal asia- 
tique, Paris, 1918. 1818 
Etude sur le ou ‘IvdiKév qu'il est impossible d’identi- 
~ wh a l'aide des témoignages des auteurs classiques ou sanscrits. Cette plante 
t ceux de Pxine, de Dioscoripe et du Périple. L’étude de L 
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consacrée surtout aux documents chinois. Le malabathron tamalapattra, 
des Hindous, ho hiang des Chinois, serait une sorte de menthe ou plus pré- 
cisément de patchouli (Pogostemon) originaire de Silhet (Assam), Penang 
ou de la péninsule malaise, Une fig. extraite de Ciusivs, 1567 et onze 
autres tirées d’ouvrages chinois permettront de préciser cette identification. 
G. S. 


Sirks, M. J. Altes und Neues iiber die Bestiiubung und Befruchtung 
der héheren Pflanzen. Naturwissenschaftliche Wochenschrift, 


p. 729-740. Tena, 1915. Ists 
Sirks, M. J. Geschichtliches itiber Pelorienbliiten. Naturw. Wochen- 
schrift, t. 14, p. 228-231, Tena, 1915. 1818 


Spoehr, H. A. The development of conceptions of photosynthesis since 
Incen-Hovsz. Scientific monthly, t. 9, p. 32-46, New York, 1919. 
Ists 

True, Rodney H. Notes on the early history of the Pecan in America. 

Report of the Smithsonian Institution for 1917, p. 435-448. 
Washington, 1919. Isis 


10. — CHEMISTRY. PHYSICOCHEMISTRY 


Klinckowstroem, Carl von. Ein Beitrag zur Geschichte der chemischen 
Feuerzeuge. Geschichtsbl. f. Technik, t. 2, p. 226-233, 1915. rss 


Moureu, Charles. Lavorsier et ses continuateurs. Revue scientifique, 
p. 705-721. Paris, 1919. 1818 
« La chimie est une science frangaise »..., « il n’apparait pas qu’aprés 
un demi-siécle d’admirables progrés ce jugement ait perdu de sa force et de 
sa vérité ». Il ne faut pas s’attendre & ce qu'un résumé historique qui 
débute ainsi soit impartial. Il est intéressant toutefois de remarquer que des 
quelque a savants cités dans ce plaidoyer, 40 sont Francais; 28 = 
mands et 19 Anglais. G.S 


Rhousopoulos, 0. A. Zur Geschichte der Quecksilberverbindungen. 
Mit. sur Gesch. d. Med., t. 14, p. 406, 1915. 


Clarke, Frank Wigglesworth [1847- |. The Data of Geochemistry. 
3*¢ ed., 822 p. (Bull. 616, U. S. Geological survey publ.) Washing- 
ton, Government printing office, 1916. 1818 


First ed. 1908 (716 p.), 2¢ ed. 1911. The 3¢ ed. is revised and enlarged. 
Pope, Sir William. Sur la dissymétrie moléculaire. Revue scientifique, 
_P. 33-42. Paris, 1920. 1818 
ll. — BCONOMICS 
(Economic doctrines and history, Commerce, Transportation, 
Communications) 
D’Avenel, Georges. L’évolution des moyens de transport. Voyageurs, 


lettres, marchandises. (Bibl. de philosophie scientifique) 266 p. 
Paris, FLamMarion, 1919. 1818 
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Library of Congress. List of references on Shipping and Shipbuilding 
compiled under the direction of Hermann B. Meyer. 304 p., 
2206 items. Washington, Government printing office, 1919. isis 

History of Shipping, p. aaa — of Shipbuilding, p. 189-197. 
Author and subject indexes, p. 27 ‘The subject index refers to papers 
relative to the history of iron =i ae steel ships, sailing ships, ——. 
warships, woodenships. G.S 


Library of Congress. Select list of references on Economic Reconstruc- 
tion. Including reports of the British ministry of reconstruction, 
47 p. Washington, Government printing office, 1919. Isis 


Mac Gill, Caroline E. (editor). History of Transportation in the United 
States before 1860. Prepared under the direction of BALTHASAR 
Henry MevYEeR, xl + 678 p , 5 maps. Washington, CARNEGIE Institu- 
tion, 1917. isis 


12. — EDUCATION 
(Methods, Colleges, Universities) 


Bronson, Walter Cochrane [1 862- ]. The History of Brown Univer- 
sity, 1764-1914, 1x +- 547 p., ill. The University, Providence, Rhode 
Island, 1916. 1313 


Favaro, Antonio. La Universita di Padova ed il suo settimo centena- 
rio (1222-1922). Archivio di Storia d. Scienza, 1, p. 151-152, 1920. 
Program of work it is proposed to undertake to commemorate this 
viit® centenary. G.S8. 


Universitatum et eminentium scholarum index generalis. Annuaire 
général des Universités publié sous la direction de R. pe Mon- 
TESSUS DE 768 p. Paris, GAUTHIER- VILLARs, 1919. 1818 


13. — ETHNOLOGY 
(Primitive and popular science) 


Baas, K. Uranfiinge und Friihgeschichte der Krankenpflege. Anh. 
Gesch.d. Med., t. 8, p. 146; 1914. 
Traces nursing practice back to animal habits and forwards as far as the 
Christian era. Not adequately documented. C. 8. 


Crawfurd, Raymond. Legends and lore of the genesis of the healing 
art. Proc. R. S. of med., hist section, t. 10, p. 1; 1917. 1818 
Deals with medicine in the earliest and crudest states and lays some 
stress on healing acts among animals. Cc. 8. 


Denmore, Frances. The Sun dance of the Teton Sioux. Na(ure, p. 437- 
440, ill. London, Jan. 1, 1920. 188 


Henderson, Junius [1865- ] and Harrington, John Peabody. Etbno- 
zoology of the Tewa Indians, X+-76 p. Bureau of American Ethno 
logy, Bull. 56. Washington, Government printing office, 1914. 
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Laufer, Berthold. The vigesimal and decimal systems in the Ainu 
numerals. With some remarks on Ainu phonology. Journal of the 
American Oriental Soc., vol. 37, p. 192-208 ; 1917. tsa 


The words for | to 4, 10, 20 are simple and unalyzable stems; the word 
for 5 was derived from the word meaning hand. From |1 to 19 the numbers 
follow the decimal system, while from 20 onwards a vigesimal system is 
carried through with clear consistency. Similar conditions are found in 
American languages. — The greatest part of the paper is devoted to 
phonological considerations which may eventually help us to disentangle, 
if it ever be possible, the history of early migrations into Japan. _L. is very 
skeptical on this point: « Ainu is an isolated language at present, its 
congeners if they ever existed being extinct long ago. » G. S. 


Mackenzie, D. Folk cures by constriction and rings. Proc. R. S. of 
med, hist. sect., t. 9, p. 143; 1916. Isis 

Describes the process by which the spirit of disease is squeezed or 
pushed out of the affected parts. C. 8. 


Marett, R. R. Tne primitive medicine man. Proc. R. S. of med., hist. 
sect., t. 11, p. 47; 1918. ists 

Distinguishes two se sources of medicine : (a) the leechcraft ot 

the plain man, and 4) the professional activity of the medicine man. 


C. s. 
Niemann, W. Ueber die ilteste Art der Feuererzeugung. Geschichtsbl. 
f. Technik, t. 2, p. 216-224; 1915. isis 


Theal, George McCall. Ethnography and condition of South Africa 
before A. D. 1505... Second ed. in the present form, illustr., enl. 
and improved 466 p. London, ALLEN, 1919. Ists 


14. — GEOGRAPHY 


Almagia, Roberto..La Geografia, x +109 p. (Guide ICS, Profili biblio- 
grafici de L'Italia che scrive). Roma, Istituto per la propaganda 
della cultura italiana, 1919. 1818 

The first of a series of little books to be devoted to bibliographical 
sketches of the Italian contributions to science and civilization. The biblio- 
graphy proper is preceded by an introductory text (67 p.), a sort of short 
synthesis of Italian efforts in field of geography. — The bibliogr. itself 
is a little disappointing because there is no systematic classification 
according to subject but simply an author list. It is a select list but not a 
a bibliogr. It is true that the introductory text gives one a key to 

author's list, but that is insufficient. Notablesand noindex? G. S. 


Wieder, Frederik Caspar. Nederlandsche historisch-geographische 
Documenten in Spanje... met een inleiding tot de studie der Oud- 
et Cartographie, vin + 348 p., maps. Leiden, Brill. 

5. 1818 


Wieder, Frederik Caspar. The Dutch discovery and mapping of 
bg wert (1596-1829), edited by order of the Netherland minister 
foreign affairs, 124 p,, 45 pl. and maps. Amsterdam. Nether- 

land ministry of foreign affairs and Royal Dutch geographic 
Society, 1919. 
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15. — GEOLOGY. MINERALOGY. PALAEONTOLOGY. MINING 


(for palaeobotany and palaeozoology, see respectiv. botany and 
zoology) 


Branner, John Casper. Outlines of the Geology of Brazil to accompany 
the geologic map of Brazil (1:5.000.000). Bull. Geol. Soc. of Amer., 
vol. 30, p. 189-338, 3 pl. and col. map: 1919. 1818 

Accumulation of data begun 7 Br. in 1874. Federal geol. survey of 
Brazil exists only since 1907. P. 199-202, History of the geological maps 
of Brazil : 1842 A. p'Oxsieny, ete. G. S. 


Merrill, George P. The composition and structure of meteorites com- 
pared with that of terrestrial rocks. Report of the Smithsonian 
Institution of 1917, p. 175-188, 9 pl. Washington, 1919. 1818 


Vaughan, Thomas Wayland. Corals and the formation of coral reefs. 
Report of the Smithsonian Institution for 1917, p. 189-238, 37 pl. 
Washingtgn, 1919. . 1816 


16. — HISTORY OF CIVILIZATION 
General history. Historical methods. Biography and Chronology 


Haberling, W. Das Dirnenwesen in den Heeren der Vergangenheit und 
seine Bekiimpfung, tv + 103 p., 8 Abb., 1 Doppelt. Zeilschrift f. 
Bekiimpfung der Geschlechtskrankheiten, t. 15, 1914 (passim). 
Leipzig, Bartu, 1914. 


Huntington, Ellsworth [1876- ]. World Power and Evolution, 
287 p., 30 fig. New Haven, Yale University Press, 1919. 1813 


Revue de Synthése Historique, dirigée par Henri Berr. Tome XXIX 
consacré aux Etats-Unis, 303 p. Paris, Ltopo_p Cerr, 1919. 
Ist’ 
Vol. 28 of the R. S. H. had appeared in 1914; after an interruption of 
more than 5 years, vol. 29 is heartily welcome. This new volume is entirely 
devoted to the U.S., but for an introductory editorial. Essays by Cu. Bastin. 
C. Cestre, J. Gréser, Cu. M. Garnigr, A. Viattate, E. Leroux, 
G. Cutnarp, R. Provost, E. Burnet, J. Reynier... G. S. 


Whitbeck, R. H. Our iron-clad civilization. Scientific Monthly, t. 9, 
p. 125-130. New York, 1919. 1si8 

Shows to what extent modern Western civilization is dominated and 
molded by iron and coal. Simple sketch. G. 8. 


18. — LOGIC AND THEORY OF KNOWLEDGE 


Russell, Bertrand. On the Experience of Time. Monist, XXV, p. 212- 
233. April, 1915. 
This article is concerned with all those immediate experiences upon 
which our knowledge of time is based. The article is of great interest in 
connexion with Russe.v’s application of mathematical logic to physics, and 
it contains a definition of an instant as a class which is identical with all 
the terms that are simultaneous with every member of itself. J. 
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19 — MATHEMATICS 


Bortolotti, Ettore. Italiani scopritori e promotori di teorie algebriche., 
102 p.. Ann. d. R. Univ. d. Modena, Anno 1918-1919. Modena, 
Ferracott, 1919. Isis 


Cajori, Florian. The history of Zeno’s arguments on motion. Phases 
in the development of the theory of limits. The Amer. mathem. 


monthly, vol. 22, ns. 1-9; 1915. Isis 
Cajori, Florian. A history of mathematics, x+-514 p. 2" ed. New York, 
MacmiLuan, 1919. Isis 


A searching criticism of this new ed. (materially enlarged and rewritten) 
has been published by D. E. Smitm in the Amer. Math. Miy., vol. 27, 
p. 120-127, 1920. Smuru’s criticism can be summed up as follows. The 
general plan of the work is good and the amount of information it offers 
exceeds that to be found in any other general hist. of mathem. that has 
thus far appeared in English. Yet there are a great number of errors, 
most of which the author could have easily avoided. Moreover it could 
have been written and the proofs corrected, with greater care. There are 
many inconsistencies chiefly in the transliteration of Oriental names. 

G. 


Hugh - Hellmuth, H. v. Einige Beziehungen zwischen Erotik und 
Mathematik. Jmago. Zeitschrift f. d. Anwendung der Psycho- 
analyse auf d. Geisterwiss., t. 4, p. 52-68 ; 1915. Isis 

« Die vorliegende Arbeit gehort zu denjenigen die geeignet sind, die 
Psychoanalyse zu diskreditieren... Vom rein wissenschaftlichen Standpunkt 
aus bietet sie keinen Gewinn weder fir die Psychoanalyse noch fir die 
Geschichte der Mathematik. » (H. Wigterrner, Mit. zur Gesch. d. Med., 


t. 15, p. 17-18; 1916). G. S. 
Karpinski, L. C. Origines et développement de l’algébre. Scientia, 

t. 26, p. 89-101 ; 1919. ISts 
Loria, Gino. I) « Philosophical Magazine» e la storia delle mate- 

matiche. Riv. stor. crit. sci., t. 7, p. 1-5; 1916. 1818 


Loria shows the importance of unearthing historical papers published 
in magazines of a non technical or general kind. He draws attention 
to important hist. notes publ. by Taomas Stepuen Davies (1794-1851) in 
the London, Edinburgh and Dublin Philosophical Magazine and Journal 
of Science » between 1848 and 1852. In an additional note, Mies 
insists on the importance of such enquiries and proposes that all Italian 
periodicals be systematically searched. G. 8. 


Loria, Gino. Le matematiche in Portogallo. Cid che furono, cid che 
sono. Scientia, t. 26, p. 1-9; 1919. Isis 


Moritz, Robert E. « Memorabilia Mathematica », or the Philomath’s 
Quotation Book, vu-+410 p. New York, Macmi.uan, 1914. Isis 


See very detailed and critical review by R. C. Ancuiwacp in Bull. Amer. 
Math. Soc., t. 22, p. 188-192 ; 1916. J. 


E. J. Some remarks on the historical development and 
the future prospects of the differential geometry of plane curves. 
Bull. Amer. Math. Soc., t. 22, p. 317-329 ; 1916. 1818 


To show how one fundamental idea has dominated and still dominates 
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differential geometry: « The notions, osculant and penosculant are the 
fundamental concepts of differential geometry. The systematic investi- 
gation of the magnitudes, loci and envelopes determined by the various 
classes of osculants and penosculants and the relations which exist between 
them makes up the whole subject of differential geometry. Differential 
properties of a general curve are merely integral properties of its osculants 
and penosculants. » J. 


Frege, G. The fundamental laws of arithmetic. Psychological logic. 
Monist, t. 26, p. 182-199 ; 1916. Isis 


Continuation of the translation of the preface of Fxrer’s atta ta 
der Arithmetik, vol. I, Jena, 1893. 


Gordin, H. M, Infinity and the Part-and-Whole axiom. Definitions 
of the fundamental entities of geometry. Monist, Oct. 1919, 
p. 1-ll. 181s 


Jourdain, Philip E. B. Mathematicians and Philosophers. Monist, 
t. 25, p. 633-638. Chicago, 1915. 1sI8 


A contrast between the attitudes of mathematicians and philosophers 
towards logic. It is a fact that often mathematicians have been bad 
logicians, as is illustrated by the controversy about the infinitesimal 
calculus provoked by George Berxevry, 1734. Another contrast between 
mathematicians and philosophers is given by the failure of philosophers’ 
attempts to give an adequate theory of mathematics and the mathematicians’ 
success in this. In modern times, a symbolic treatment of logic has grown 
up, and logicians show themselves very far behind mathematicians in the 
cultivation of mathematical logic. J. 


Karpinski, Louis C.; Harry Y. Benedict and John W. Calhoun. Uni- 
fied Mathematics, vii+522 p., many ill. and graphs. aoaten, 
Heata ; London, Harrap, 1918. 


This course includes the main contents of ordinary elementary courses 
on algebra, trigonometry and analytical geometry, continuous emphasis 
being laid on the essential unity and harmony of these various branches 
of mathematics. Every pain is taken to show the relation of these abstract 
notions to the student's environment, At the end, many tables and good 
index. Most interesting undertaking the results of which it will be worth 
while to watch. G. S. 


Loria, Gino Les noms et les choses. Remarques sur la nomenclature 
mathématique. L’Enseignement mathématique, t. 20, p. 237-244. 
Genéve, 1919. 1818 

Remarques sur les imperfections de cette nomenclature. Par ex. emploi 
abusif et multivoque de mots tels que : ordre, classe, genre, espéce, module, 
polaire, involution, axe, forme, foyer, réciprocité, congruence. Aussi 
emploi erroné de noms propres : théor. de p’ALxmseRt, théor. de THatks, 
coordonnées cartésiennes, courbe de Roux, etc. G. S. 


Shaw, James Byrnie. Lectures on the philosophy of mathematics, 
vul+206 p. Chicago, Open Court, 1918. 188 


Staeckel, Paul. Beitriige zur Kritik der Differentialgeometrie, 
Sitzsungsber. d. Heidelb. Akad, d. Wissensch., Math. Kl., Bd. V A, 
27 S., 1914. isis 
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20. — MECHANICS 


Brose, Henry L. The Theory of Relativity. An introductory sketch 
based on Einstein's original writings, 32 p. Oxford, BLackwe.., 
1919. 1818 


Cunningham, Ebenezer. Einstein's relativity theory of gravitation. 
Nature, t. 104%, p. 354-356, 374-376, 394-395. London, 1919, ists 


Dyson, Frank, and A. C. Crommelin, A. S. Eddington, Sir Joseph 
Thomson. The deflection of light by gravitation and the Ernstein 
theory. Scientific Monthly, t. X, p. 79. New York, 1920. — "518 

Reprinted from The Observatory. 

Einstein, Albert. Time, Space and Gravitation. Science, t. 51, p. 8-10, 

New York, 1920. ists 
Reprinted from the London Times. 


Ichak, Fr. Das Perpetuum Mobile. 98 S., 38 Abb. (Aus Natur und 
Geisteswelt.) Leipzig, TeuBNER, 1914. 


Tolman, Richard Chace [|88]- _]. The theory of the relativity of 
motion, 1x-+225 p. University of California Press, Berkeley, 
1917. 


Historical survey at the beginning. G. S. 


Wilson, Edwin B. Space, Time and Gravitation. Scientific Beatty, 
t. 10, p. 217-235. New York, 1920. 


21. — MEDICINE 
A. — History, Organization and Philosophy 


Corsini, Andrea. I medici navali nell’ evo antico e medio. Annali di 
medicina navale e coloniale, Anno 22, vol. 2. 32 p. Roma 1916. 
1818 


Fedeli, Carlo. Le scuole di storia della medicina nell’ universita di 
Pisa. Archivio di storia della scienza, t. 1, 141-150, Roma 1920. 


Hansemann, David Paul von. Der Aberglaube in der Medizin und 
seine Gefahr fiir Gesundheit und Leben. 2te Aufl., 116 S. (Aus 
Natur und Geisteswelt) Leipzig, Teupner, 1914. Isis 


Johnsson, J. W. S. Personalgeschichte der diinischen Aerzte. Mit. ar 
Gesch, d. Med., t. 15, p. 183-184, 1916. 


Martin, Alfred. Gebiirlage der Frau, Bad des Neugebornen und 
Wochenbett in Mitteleuropa auf Grund bildlicher und textlicher 
Darstellung. Archiv f. Gesch. d. Med., t. X, p. 209, 1917. * Isis 

Deals with European birthcustoms as portrayed in Renaissance literature. 
A fairly extensive bibliography. Cc. S. 


Martin, Alfred. Sympathische Heilungen durch bestimmte Personen 
und Heilung durch Arznei aus Fiirstenhand. Medizinische Klinik, 
Nr. 47,1 S.; 1915. 
M. shows that 
tions. Bibliography. 
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Riesman, David. The rise and early history of clinical teaching. Annals 
of medical history, t. 2, p. 136-147. New York, 1919. 1st8 


Vierordt, Hermann. Medizin-geschichtliches Hilfsbuch mit besonderer 
Beriicksichtigung der Entdeckungsgeschichte und der Biographie. 
vu + 469 S. Tiibingen, Laupp, 1916. 1818 


This book contains two parts : I. List by authors of remarkable medical 
books and writings (p. 1-326); II. List of authors with short biographical 
information. This compilation which seems to have been made with great 
care, will be very useful to trace quickly some important medical work. 
An elaborate subject index increases its usefulness. It would have been 
simpler to mix the two parts giving for each author successively biogr. and 
bibliogr. information. G. 


Walsh, James J. Two chapters in the history of laryngology and rhi- 
nology. Annals of medical hist., t. 2, p. 23-33. New York, 1919. 
Isis 


Discursive and paradoxical essay dealing with laryngology in New York 
in the latter half of xix, mediaeval medicine, anaesthesia, etc. See 
Stnegr’s review of W.’s ideas on mediaeval medicine, Isis, III, p. 306. 

G. S. 


Zaunick, Rudolph. Beitrag zur Geschichte der Heilkraft der Kréte. 
Mit. sur Gesch. d._ Med., t. 15, p. 78-79; 1916. ists 


B. — Epidemiology. History and Geography of Diseases 
Flexner, Simon, Epidemiology and recent epidemics. Science, vol. 50, 
p- 313-319. New York, 1919. 1818 


Johnsson, J. W. S. Medizinisch-historische und epidemiologische Lite- 
ratur iiber Goeniand. Mit. sur Gesch. d. Med., t. 14, p. 42-43; 1915. 


23. — PHARMACY AND PHARMACOLOGY 


Speer. Herbert. Antioche. Mit. sur Gesch. d. Med., t. 17, p. 83; 
{sis 


OM des Namens der Kreuzfahrerstadt Antiochia in Medikament- 
bezeichnungen. G. 8. 


24. — PHILOSOPHY. SCIENCE AND PHILOSOPHY. 
HISTORY OF PHILOSOPHY. 
Silberer, Herbert [1882- |. Probleme der Mystik und ihrer Sym- 
bolik. Wien, H. Heiter, 1916. 1818 


I have not seen this book but simply an English translation : Problems 
of mysticism and its symbolism, transl. by Smrrx Evy v “7 
New York, Morrat, 1917. Moderately Freudian. 


— PHYSICS 


Crew, Henry. The scientific leadership of the world. The methodist 
Review, p. 95-102. New York, Jan. 1920. 1818 


List of 233 main achievements in physics during the last 300 years, the 
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purpose being to ascertain the part played by each nation in the progress of 
physics. The numbers of discoveries which can be credited to each nation 
are respectively : British 70, German 48, French 40, American 33, 
Dutch 12, Italian 11,'Swiss 8, Danish 4, Russian 3, Swedish 3, Austrian 1. 
G.S. 


Haas, Arthur Eric. Der Wert der geschichtlichen Methode im physi- 
kalischen Unterricht. Zeitschrift f. math u. naturw. Unterricht. 
t. 45, p. 281-286. Leipzig, 1914. Ists 


Lippmann, Edm. 0. von. Zur Geschichte der Volumgewichts-Ermitt- 
lung. Chemiker Zeitung. p. 985. Céthen, 1915. 1813 
Criticism of article published ihidem, p. 913 by H. Scuetenz under same 
title. Important. G. S. 


Wuerschmidt, J. Zur Geschichte, Theorie und Praxis der Camera 
Obscura, Zeit. f. math. u. naturw. Unterricht, Bd, 46, S. 466-476. 
Leipzig, 1915. 1818 


Wien, W. Vortriige iiber die neuere Entwicklung der Physik und ihrer 
Anwendungen. Gehalten im Baltenland im Friihjar 1918 auf Ver- 
anlassung des Oberkommandos der achten Armee, Iv + 116 8. 
Leipzig, Bartu, 1919. 1313 


26. — PHYSIOLOGY 


Crawfurd, Raymond. Of superstitions concerning menstruation, Fes. 
R.S. of med., hist. section, t. 9, p. 49; 1916. 


Traces these beliefs from primitive to modern times in connection with 
magic, milk supply, crops, etc C.S 


27. — PREHISTORY 


Baudouin, M. L’ostéoarthrite déformante chronique a l'age de la pierre 
polie. Bull. Soc. frang. hist. med., t. 13, p. 96; 1914. 1eIs 


Describes bones taken from 16 neolithic skeletons in the ossu of 
Bazoges-en-Pareds (Vendée) exhibiting signs of osteoarthritis. c. 8. 


Franchet, L. Les éléments chronologiques en archéologie. Revue scien- 
tifique, p. 331-334. Paris, 1919. Isis 


Hoefler: M. Fin alter Heilritus. Arch. f. Gesch. d. Med., t. 7, p. 390 ; 


There is a well known piece of Palaeolithic sculpturing originally pabl. 
by E. Pirrre (L’Anthropologie, t. 6, pl. V, 4, 1895) presenting the outline 
of the me ey a pregnant woman and the hind leg of a reindeer. H. points 
out that the genitalia are represented in the carving. The fig. which is 
recumbant is perhaps holding the branch ofatree. H. is inclined to regard 
the piece of reindeer bone on which the scene is carved as of the nature of 
a talisman for use in some birth or fertility rite. Cc. S. 


Moetefindt, Hugo. Reparatur in vorgeschichtlicher Zeit. Geschichtsbl. 
f. Technik, t. 1, p. 144-152; 1914. 1818 
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28. — PSYCHOLOGY 


Ebstein, Erich. Zur Vorgeschichte der Aphasie. Mit. sur Gesch. d. 
Med , t. 17, p. 172-173, 1918. Isis 

Révész, Béla. Geschichte des Seelenbegriffs und der Seelenlokalisa- 
tion. 310 p. Stuttgart, Enxe, 1917. 1818 


20. — RELIGION. HISTORY OF RELIGION. 
RELIGION AND SCIENCE 


Moore. George Foot History of Religions. Il. Judaism, Christianity, 
Mohammedanism, xvi + 552 p. New York, Scripner, 1919. iste 


30. — SCIENCE 
B. — History 


Daniels, Francis. French scientific Reader, edited with introduction, 
notes and vocabulary. (Oxford French Series), xvi + 748 p. New 
York, Oxford University Press, 1917. Isis 

Del Lungo, Carlo. Il Museo di fisica e di storia naturale di Firenze ed 
il museo degli strumenti antichi di fisica e di astronomia. Archivio 
di Storia della Scienza, t. 1, p. 153-156. Roma, 1920. Isis 

Mieli, Aldo. Per una biografia degli storici della scienza italiani. Riv. 
stor. crit. sci., t. 7, p. 59-60, 86, 125-127, 165-167; t. 8, p, 225 227, 
250-251, 320-323; 1916-1917. 181s 

Bio and bibliogr. notes about Cavern: (1837-1900), Srants- 
Lao Cannizzaro (1826-1910); Francesco Puccinorti ‘1794-1872), Satva- 


TORE DE Revzi (1800-1872); Boncompaent (1821-1894). Giov. Vat- 
(1863-1909), Canto (1802-1860), Giuseppe Cerverro (1808-65). 
G. 8. 


Mieli, Aldo. Sul concetto di storia della scienza. Appunti introduttivi. 
Riv. stor. crit. sci., t. 7, p. 42 46, 88-89; 1916. 188 

The history of science as understood and defined by Gino Loria, Grorce 
Sarton, Mreut. G. S. 

Mieli, Aldo. Bibliografia metodica dei lavori di storia della scienza 

publicati in Italia. Archivio di Storia d. Scienza, I, p. 195-217: 
1920. isis 

The first of a series of Critical Bibliographies constructed on the same 

plan as those published in Jsis, but restricted to books and papers which 

are published in Italy or in Italian or deal with Italian science, Our very 
best wishes ! G. S. 

Miller, G. A. The historical point of view in the teaching of science. 
Science, vol. 50, p. 489-493. New York, 1919. Iss 


Petronievics, Branislav. Slav achievement in advanced science, 32 p. 
London, The American Book supply Co., 1917. 1818 

Biographies of the Pole Niktas Koprrniek, the Russians 

IvanovitcH MeNpetsew and Ivanovitcn Losatcuevskt and the 

Serbo-Croat Rupser Josir Bosncovic. The transcription of names is the 

author's. The work of these four men is described clearly and popularly 

but at slightly greater length than is done in most popular works. Perhaps 

the best account is the exceedingly interesting summary of the work of 
Bosuoovic. J. 
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Sarton, George. Secret History. Scribner's Magazine, vol. 67, p. 187- 
192. New York, 1920. 1818 


Showing the relation of the development of science to the development of 
civilization and to the New Humanism. To explain the word « secret » in 
the title, [ quote the last paragraph : « The advance of civilization is due 
neither to the people nor to their ruling and dominating class of whatever 
kind. It is due to the untiring efforts of a small, unobtrusive and powerless 
aristocracy of scientists and artists. This is an aristocracy, not of privileges, 
but of service. The history of man’s progress is to a large extent the yet 
unknown and secret history of this aristocracy. » G. S. 


Sarton, George [Report to the Trustees of the Carnegie Institution 
on his work in 1918-1919]. Year Book no. 18 of the Carnecir 
Institution of Washington for 1919, p. 347-349. Washington, 1920. 

Isis 
(1) Lgonarpo Studies ; (2) History of Physics; (3) History of Science ; 
(4) History of the Institution. G. §. 


Stein, Robert. Naturwissenschaft in Utopia. Deutsche Geschiclils- 
blatter, t. 17, p. 48-59; 1916. 1818 


C. — Organization 


Hale, George Ellery. Cooperation in Research. Science, vol. 51, 
p. 149-155. New York, 1920. 181s 


Woodward, Robert S. The needs of research. Science, vol. 40, p. 217- 
229. New York, August 1914. 1818 


Address read at the Dedication of the Marine Biological Laboratory, 
Woods Hole, Mass., July 10, 1914. At that time there were in the U. 8. 
about 600 degree-giving establishments having an aggregate annual income 
of more than a 100 mill. dol. and employing more than 30,000 officials, 
against less than half a dozen independent research organizations having 
less than 2 mill. dol. annual income and employing less than 500 investi- 


gators. G. 8. 


Woodward, Robert S. Smithsonian Geographical Tables. Third edi- 
tion reprinted, vvi+182 p. Washington, Smithsonian Institution, 
1918. ists 

Preface first ed. dated 1894; 2' ed. 1897; 3¢ ed. 1906 The reprint of 
1918 is identical to the 3¢ ed. but for a note on p. 1. This book is far more 
comprehensive than its title suggests, as it contains the following matters : 

Useful mathem. formulas. Mensuration. Units of measures and weights. 

Geodesy. Theory oferrors. Then 42 tables (math., geogr.,astron.). An 

appendix is devoted to the constants : numerical, geodetical, astronomical 

and physical. Synoptic conversion of English and Metric units. Dimensions 
of physical quantities. An extraordinarily valuable and handy — 


D. — Philosophy 


Enriques, Federigo. Problems of Science. Authorized translation by 
Katuarine Royce. With an Introductory Note by Josian Royce, 
— p. Chicago and London, The Open Court Publishing Co., 

4. 1818 


This is a translation of Exriquas’s Problemi della Scienza, of which the 
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first Italian editien appeared in 1906. In the introductory note, J. Royce 
points out that this work of synthetic scientific methodology « stands some- 
what above and apart from those philosophical controversies which the anti- 
intellectual movement [of James and Bereson] has inspired », and contrasts 
Enriqurs’s tendency with the tendencies just referred to. J. 


Mach, Ernst. Erkenntnis und Irrtum. Skizzen zur Phsychologie der 
Forschung. 3" durchgesehene Auflage. x1+483 p. Leipzig, Bartn, 
1917. 


Mach, Ernst. The Analysis of Sensations and the Relation of the 
Physical to the Psychical, translated from the first German edition 
by C. M. Wicuiams, revised and supplemented from the fifth 
German edition by SypNey WATERLOw, M. A., xvi+380 p. Chicago 
and London, The Open Court Publishing Company, 1914. 1818 

This new, revised, and enlarged edition of Macn’s Analysis of Sensations 
is a book nearly twice as long as the English translation of 1897. The eight 
chapters of the original edition have all been greatiy expanded, and there 
are six new chapters on « My relation to Avenarius and other thinkers », 
« Physics and Biology », « The Will», « Biologico-Teleological Consi- 
derations as to Space», « Sensation », « Memory and Association » and 
« How my Views have been received ». The author amplifies and brings up 
to date his original discussions on points of detail and explains and justifies 
his more general views as to the relation between different branches of 
science and as to questions on the borderland between science and philo- 
sophy. Particular interest attaches to the explanations which he now gives 
of the way in which his views were developed. This is one of the most 
important of Macn’s works, and the present edition has been most com- 
petently translated and revised. J. 


Soddy, Frederick. Science and Life. Aberdeen Addresses, xu-+229 p. 
London, Murray, 1920. ists 


Stein, Robert. Naturwissenschaftliche Philosophien. Eine termino- 
logische Studie, Mit. sur Gesch. d Med., t. 16, p. 11-18; 1917. 
ists 
Study on the use of the word philosophy, philosophia, etc. in connection 
with the name of some branch of science. Additional information was given 
by Martin W. and Stein himself, Ibidem, p. 259-260, 427-531. 
G. 


Westaway, F. W. Scientific Method. Its philosophy and its practice. 
New edition, xxu+426 p. London, Biackiz, 1919. 1818 


32. — STATISTICS 


Niceforo, Alfredo. La Misura della Vita. Applicazioni de] metodo sta- 
tistico alle scienze naturali, alle scienze sociali e all’ arte, x1 
+ 515 p., con 112 tab. e 29 diagr. Torino, Bocca, 1919. ists 


34. — TECHNOLOGY 


(for mining, see geology; for industrial chemistry, chemistry. 
See also arts and crafts) 


Barber, Herbert Lee [1865- . Story of the automobile. Its history 
and development from 1760 to 1917 with an analysis of the 
standing and prospects of the automobile industry, p., 3 portr. 
Chicago, Munson, 1917. 1818 
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TECHNOLOGY 


Feldhaus, Franz M. Der Laie als Erfinder. Mit einem Vorwort von 


Hueco E. Bremer. Geschichtsbl. f. Technik, t. 5, p. 1-53. Berlin, 1918 
The idea of this essay is excellent ; to show the importance of inventions 
made by isolated laymen versus those introduced by the great industrial 
corporations. Incidental criticism of the German patent system. Some 
means must be found to protect and foster the inventive genius, the greatest 
asset of any nation. The idea is very well carried out, F. being able to 
marshall a large amount of facts in its support. This is an excellent con- 
tribution to the sociological study of invention. The many inventors con- 
sidered are classified according to their professions, 13 chapters being 
devoted each to one profession. No index. G. S. 


Feldhaus, Franz M. Die Wirkungsweise antiker Blasbiilge. Mit. zur 


Gesch d Med., t. 15, p. 10-12, 2 Abb.; 1916. Ists 


Geitel, Max. Schépfungen der Ingenieurtechnik der Neuzeit, 106 S., 


32 Abb. (Aus Natur und Geisteswelt). Leipzig, Teupner, 1914. 


Geschichtsblatter fiir Technik und Industrie. Iilustricrte Monatschrift 


mit dem « Beiblatt fiir die literarischen Abteilungen der Industrie ». 
Herausgegeben von Graf Cari. v. KLinckowstTroemM und Ingenieur 
Franz M. Fevpuavs. Band V, 1918 mit 26 Abbildungen, 326 p., 8 pl. 
Berlin-Friedenau, Verlag der Quellenforschungen zur Geschichte 
der Technik und Industrie. 1318 


This is the periodical founded in 1914 under a slightly different title. 
See /sis, Il, 459. The first title was also used for vol. I (1915). From 
vol. Ill on the Beidlatt is added. From vol. V (1918) on the words « und 
Gewerbe » are suppressed in the title. — The « Geschichtsblatter » contain 
an enormous amount of material but unclassified and very unsatisfactorily 
indexed (vol. V has no index?). The only way to make full use of the 
materials offered is to put them on cards, as the editors do! Yet I suppose 
we must be grateful to them for publishing their rough notes, even if we 
wish that they would offer them in a more graceful way. The most 
important articles or notes are classified in our Bibliography; the greatest 
number however are too fragmentary to be included. G. S. 


Horwitz, Hugo Theodor. Entwicklu aren der Traglager. 


Geschichtsbl. f. Technik, Bd. I und ). Berlin, 1914-1915. 

Also publ. in book form, same title, x+137 p., 82 Fig. Berlin, 

Fr. Zucessen, 1915. Many errors are corrected in the book form edition. 
G. 8. 


Horwitz, Hugo Theodor. Die Geschichte der Technik und die Sprach- 


forschung. Geschichtsbl. {. Technik, t. 3, p. 16-19; 1916. we 


Kobert, R. Beitriige zur Geschichte des Gerbens und der Adstrin- 


gentien. Archiv f. Gesch. d. Naturw. u. d. Technik, t. 7, p. 185- 
206 ; 1916. Ist8 


Illustr. article on the development of leather-dressing. Contents : 
Introduction. — Ancient East. — Greeks and Romans. — On a forgotten 
tanning substance of Dioscorides.— Ancient Germans.— | eather of German 
origin among the ancient Germans. — Middle Ages. — Development of the 
leather industry in Rostock. — Most recent development. Cc. S, 
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Niemann, W. Weitere Beitraege zur Geschichte des Beleuchtungs- 
wesens. Geschichtsbl. f. Technik, t. 5, p. 137-141 ; 1918. Isis 


De Monconys, 1646, 1664. Leonarpo pa Vinct. Denoye, 1759. Raui- 
qurau, 1755. Commarr, 1798. Bapr. pr Tutvitie, 1880. G. S. 


35. — ZOOLOGY 


Dendy, Arthur (editor). Animal life and human progress. 1x+227 p. 
London, ConsTaBLE !919. ists 


Lectures by various scientists at King’s College 1917-1918. 


Gudger, E. W. A historical note on the synchronous flashing of fire 
flies Science, vol. 50, p. 188-190. New York, 1919. Iss 


First observed in Siam by Encetsert Kaemprer in 1690 and described 
by him in his History of Japan. G. 8. 


Gudger, E. W. History of the Spotted Eagle Ray, Aétobatus Narinari 
together with a study of its external structures. Papers from the 
Tortugas Laboratory, vol. VI, p. 243-323, X pl. Washington, 
CaRNEGIE Institution. 


The earliest reference to the Spotted Eagle Ray is by CLaupr p’Anpe- 
viLLR, Paris 1614. G. S. 


Mullens, William Herbert [1866- |] and Swann, H. Kirke. A biblio- 
graphy of British ornithology from the earliest times to the end 
of 1912, including biographical accounts of the principal writers 
and bibliographies of their published works. Issued in 6 parts, 
xx-+-673 p., p. 673691, leaves numbered on one side only. London, 
MAcMILLAN 1916-1917. 


Southwell, T. and Prashad, B. Embryological and developmental 
studies of Indian fishes. Records of the Indian Museum, XV1,p. 215. 
Caleutta, 1919. 1818 


The paper is important for its discussion in Section IV (p. 223) of 
intrauterine embryos Selachians. These interesting forms first investi- 
gated by ARistoTLe were generally neglected until many of the Aristo- 
telian observations, including the placenta formation, were again verified 
hy Jon. Miitter in 1840. Much interest has since been shown in the 
viviparous Elasmobranches, The material however is difficult to investi- 
gate and these observations on a variety of forms are valuable in — 
and extending further ARISTOTLE’s and MuLLER’s observations. 


Zaunick, Rudolph, Bitte um Mitteilungen iiber Fischereihandschriften, 
Mit. sur Gesch. d. Med. t. 15, p. 193-195; 1916. 1818 


Appeal for information on incunabula and Mss. dealing with fishing and 
hery. G. 8. 


Zaunick, Rudolph. Griindung einer HaGen-Gesellschaft fiir die Biblio- 
—— der entomologischen Literatur. Mit. sur Gesch. d. Med., 
t. 17, p. 177; 1918. Isis 
Very short note to announce an appeal made by Grore von Sripiirz of 
Ebenhausen nr. Munich, Bavaria pay ‘ound an Hagen Society, whose aim 
would be to complete and keep up-to-date Hermann Aveust Hagen’s 
(1817-1893) Bibliotheca Entomologiae, Leipzig 1862. G. §, 
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